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INTRODUCTION. 


A and: GARMIN, though of ſuck- oreat utility ; in. 
producing the nutriment of mankind, continue to be only Arts, 


= conſiſting of numerous detached: facts and vague opinions, without a 
true theory to connect them, or to appreciate their analogy; at a 
time when many parts of knowledge of much inferior conſequence 


have been nicely . and digeſted into Sciences. 


f Our imperfect acquaintance with the phyſiology and economy of 


vegetation is the principal cauſe of the great immaturity of our know- 
ledge of Agriculture, and Gardening. I ſhall therefore firſt attempt. 
a theory of vegetation, deduced principally from the experiments of 
| Hales, Grew, Malpighi, Bonnet, Du Hamel, Buffon, Spallanzani, 
Prieſtley, and the Philoſophers of the Linnæan School, with a few 
| I obſervations and opinions of my own 5 ſome of which have in part: | 
V | already a ppeared in Zoonomia, and in the notes to the Botanic Gar- 
1 den, but are here corrected and enlarged. To the former of which. 
1 works I hope this may be eſteemed a ſupplement, as it is properly a. 
| © 1 1 continuation of the A. 
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vii INTRODUCTION, e 
My inducement to commence this work, after it was ſuggeſted to 
me by the letters of Sir John Sinclair, was a belief, that the expe- ö 
riments and obſervations already made on the growth of plants, with | 
the modern improvements in chemiſtry, were ſufficiently numerous 
and accurate for the eſtabliſhment of a true theory of vegetation 3 : 
ſo much wanted to connect the various facts in the memory, to ap- 
preciate their value, and to compare them with each other; and 
finally to direct the proſecution of future experiments to uſeful 
purpoſes, 
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_ PHYTOLOGIA. 


PART THE FIRST. 
PHYSIOLOGY OF VEGETATION, 
SECT. I. 


THE INDIVIDUALITY OF TRY BUDS or VEGETABLES. 


* 


1. . Vegetables are inferior animals. A bud torn from a tree will grow ; vines and 


hawthorns ſo planted. Many kinds of fruit ingrafted on one tree. 2. The bark 


and branches of hollow trees remain alive. Caudex of herbaceous plants. Caudex 


of buds. 3. Which deſcending, form a new bark over the old one. Theſe bark 


veſſels occaſionally inoculate. Upper lip of wounds of the bark grows downwards. 
4. Flower-buds are individual beings ; do not ſo certainly grow by inoculation as 


kaf-buds ; are biennial plants like leaf-buds, but die in autumn without enlarging 
the ſize of the tree by their progeny. 5. In what vegetables differ from animals; 
they have not muſcles of locomotion ; nor organs of digeſtion. 6. In what they re- 


femble animals. They have abſorbent, umbilical, placental, and pulmonary veſſels, 


arteries, glands, organs of reproduction, with muſcles, nerves, and brain. 7. Pro- 


greſs of a young bud, and of a feed. The plumula, radicle, and caudex of a bud. 


8. Buds and ſeeds are biennial beings. How they differ. The diſunion of the pith 
diſtinguiſhes _ from ance other, _ thus ciner their individuality. 


1. WI have ſo xccuſtomed ourſelves to conſider life and irritability 
to be aſſociated with palpable warmth and viſible motion, that we find 
a renitency in ourſelves to aſcribe them to the com paratively cold and 
motionleſs fibres of plants. But to reaſon rightly on many vegetable 
phenomena we ſhall find it neceſſary firſt to ſhew, that vegetables 
are in reality an inferior order of animals. 


If a bud be torn from the branch of a tree, or cut out t and planted 
B 10 
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in the earth with a. olaſs cup adn over it, to prevent the exhala- 
tion from being at firſt greater than its power of abſorption ; or if it 


be inſerted into the bark of another tree, it will grow, and become a 


plant in every reſpect like its parent. This evinces that every bud 


of a tree is an individual vegetable being ; and that a tree therefore 
is a family or ſwarm of individual plants, like the polypus, with its 


young growing out of its ſides, or like the branching cells of the 
coninſs. 

The preſent moſt approved method of propagating vines in hot- 
houſes conſiſts in cutting off a ſingle eye of a vine-ſtalk with about 
an inch of the ſtem Nen the eye, and two or three inches below 
it; and ſetting this aſlant in the bark- bed with the eye about an inch 


or leſs beneath the ſurface, pointing upwards ; and J have ſeen a quick- 
ſet or hawthorn hedge, cretzgus, propagated in the ſame manner by 
planting twigs in the ground with one bud only above the ſoil. 


Mr. Bara, in a rreatiſe on Propagating Fruit-trees (1759, Bald- 


win, London aſſerts, that he cut a branch into as many pieces, as 
there were buds or leaves upon it; and wiping the two wounded 
ends dry, he quickly applied to each a cement previouſly warmed, 


which conſiſted chiefly of pitch; and planted them in the earth with 
unfailing ſucceſs. The uſe of this cement I ſuſpect to conſiſt in its 


preventing the bud from bleeding to death, though the author aſcribes 
it to its antiſeptic quality. And laſtly, in the inoculation and ingraft- 


ing of fruit-trees, five or ſix different kinds of pears are e e 
ſeen on the branches of one tree, which could not then n be 


termed an individual being. 5 ; 
2. When old oaks, or willows, loſe by lng ws all their ſolid 
internal wood, it frequently happens, that a part of the ſhell of the 
ſtem continues to flouriſh with a few healthy branches. Whence it 
appears, that no part of the tree 1s alive but the buds, and the bark, 
and the root-fibres ; that the bark is only an intertexture of the cau- 


dexes 
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dexes of the numerous buds, as they paſs down to ſhoot their radicles 
into the earth; and that the ſolid timber of a tree ceaſes to be alive; 


and is then only of ſervice to ſupport the numerous family of buds in 
the air above the herbaceous vegetables in their vicinity. 
A bud of a tree therefore, like a vegetable ariſing from a ſeed, 
conſiſts of three parts ; the plumula or leaf, the radicle or root-fibres, 
and the part which joins theſe two together; which is called the 
caudex by Linneus when applied to intire plants ; and may, therefore, 
be termed caudex gemmæ when applied to buds, 
In herbaceous plants the caudex is generally a broad flat circular 


| plate, from which the leaf-ſtem aſcends into the air, and the radicles 
or root-fibres deſcend into the earth. Thus the caudex of a plant of 
Wheat lies between the ſtem and the radicles, at the baſis of the 
| lowermoſt leaf, and occaſionally produces new ſtems and new radicles 
from its ſides. Thus the caudex of the tulip lies beneath the prin- 
cijpal bulb, and generates new. ſmaller bulbs in the boſom of each 
bulb- leaf, beſides one principal or central bulb; the caudex of orchis, 
and of ſome ranunculuſes, lies above their bulbous roots; whereas the 


caudexes of the buds of trees conſtitute the longitudinal filaments of 
the bark, reaching from the plumula or apex of the bud bn the 


branch to the baſe of it, or its root- fibres beneath the ſoil. 


Nor is this elongation of the caudexes of the buds of trees unana- 
an to what bpb to ſome herbaceous plants, as in wheat; when 


the grain is buried two or three inches beneath the ſoil, an elonga- 


tion of the caudex occurs almoſt up to the ſurface, where another fet 
of fibrous roots are protruded, and the upright ſtem commences. 


; The ſame happens to tulip-roots when planted too deep in the earth, 


as I have witneſſed, and- I wo ana to thoſe of many other uw 


tables, 


T bis caudex of the PV of trees not as deſeends as above de- 
bel, but alſo aſcends from each bud to that above it; as on the 
B 2 | long 
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long ſhoots of vines, willows, and briars; in this reſpect reſembling 
che wires of ſtrawberries and other creeping plants. Thus the caudex 
of perennial herbaceous plants conſiſts of a broad plate, buried be- 
neath the ſoil to prote& it from the froſt; while the caudex of 
buds of trees conſiſts of a long vaſcular cord extending from the bud 


on the branch to the radicle dennen the earth, and endures the winter 


froſts without injury. 
3. Theſe buds are properly biennial plants, as they are generated 8 


in one ſummer, and in the next either produce ſeeds and die, or pro- 


duce other buds, whoſe caudexes form a new bark over the former 


one, that of the laſt year firſt becoming a ſofter or more porous wood, 
called alburnum, or ſap- wood, and gradually hardening into ſolid 


timber, which ceaſes to poſſeſs vegetable life. 
Theſe long caudexes of the individual buds of trees, which conſti- 
tute their bark, are well ſeen in the cloth made from the mulberry- 


bark brought from Otaheite. On inſpecting this cloth the lon g fibres 


are ſeen in ſome places to adhere, where it is probable they occafion- 
ally inoſculate, like ſome of the veſſels in animal bodies; becauſe 
when ſome buds are cut off, the neighbouring ones fouriſh with 
greater vigour, being ſupplied with more of the nutritious juices. 
This informs vs why the upper lip of an horizontal wound made 
in the bark of a tree grows downwards with ſo much greater 
expedition than the under one grows upwards to meet it ; as the de- 
ſcending caudexes of the individual buds are ſupplied directly with 
nutriment from the vegetable arteries after the oxygenation of 
the blood in their leaves; whereas the under lip of the wound is nou- 
riſhed only by the lateral or inoſculating veſſels, which ſupplies us 
with another argument againſt the individuality of trees, and i in fa- 


vour of that of buds. 


4. The buds producing flowers are each an individual being as well 
a8 
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as the leaf- buds above . though they are probably not ſo eaſily 
capable of tranſplantation into the bark of other trees by inocula- 
tion; as, I believe, it is from the miſtake of the gardeners in chooſing 
flower-buds inſtead of leaf · buds to inoculate with, that ſo many buds 
die in this mode of propagation. Nor does the exiſtence of many 
male and female parts in one flower deſtroy its judividuality any more 
than the number of paps of a ſow or bitch, or the number of their 
, cotyledons, each of which during geſtation belongs to a PER 
fetus, 

The flower-buds' as well as ; the leaf-buds are properly biennial 
plants, as they are produced in the ſummer of one year, and periſh 
in the autumn of the next; but as the new buds generated by leaf- 

buds continue to adhere to the parent, they are furniſhed with their 
numerous caudexes, which form a new bark over the old one, whereas 
the flower-buds generate ſeeds, which when mature. fall upon the 
ground, and thus they die in the autumn without increaſing the ſize 
: of the parent-tree by the adhefion of their progeny like the leaf-buds. 

5. Theſe buds of plants, which are each an individual vegetable 
being, in many circumſtances reſemble individual animals; but as ani- 
mal bodies are detached from the earth, and move from place to place 
in ſearch of food, and take that food at conſiderable intervals of time, 
and prepare it for their nouriſhment within their own bodies, after 1 it 
is taken; it ĩs evident, that they muſt require many organs and powers, 
which are not neceſſary to a ſtationary bud. As vegetables are im- 
moveably fixed to the ſoil, from whence they draw their aliment ready 
prepared, and this uniformly, and not at returning intervals; it fol- 
lows, that in examining their anatomy we are not to look for muſcles 
of locomotion, as legs and arms; nor for organs to receive and pre- 
| pare their aliment as a mouth, throat, fomgeb, and bowels, by 

which contrivances animals are enabled to live many hours without 
new ſupplies of food from without. 

6. The parts, which we may expect to 11 in the anatomy of 
vegetables, 
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6 INDIVIDUALITY Seer. I. 6. 
vegetables, which correſpond to thoſe in the animal economy, are firſt 
a threefold ſyſtem of abſorbent veſfels, one branch of which is de- 
ſigned to imbibe the nutritious moiſture of the earth, as the lacteals 
imbibe the chyle from the ſtomach and inteſtines of animals; another 


to imbibe the water of the atmoſphere, opening its mouths on the 


cuticle of the leaves and branches, like the cutaneous lymphatic veſ- 


ſels of animals; and a third to imbibe the ſecreted fluids from the in- 


ternal cavities of the vegetable ſyſtem, like the cellular nn of 
animals. 


| Secondly, in the vegetable fetus, as in ſds « or bats, another ſyſ⸗ 


tem of abſorbent veſſels] is to be expected, which may be termed um- 


bilical veſſels, as deſcribed in Sect. III. of this work, which ſupply 
nutriment to the new bud or ſeed, ſimilar to that of the albumen of 
the egg, or the liquor amnii of the uterus ; and alſo another ſyſtem 


of arterial veſſels, which may be termed placental ones, correſpond- 


ing with thoſe of the animal fetus in the egg or in the womb, which 
ſopply the blood of the embryon with due oxygenation before its na- 
tivity. 


Thirdly, a pulmonary ſyſtem correſpondent. to the lungs of aerial 


animals, or to the gills of aquatic ones, by which the fluid abſorbed 


by the lacteals and lymphatics may be expoſed to the influence of the 


air. This is done by the leaves of plants, or the petals of flowers ; 
' thoſe in the air reſembling lungs, and thoſe | in the water reſembling 


gills. 


Fourthly, an arterial ſyſtem to convey the fluid thus elaborated to 
the various glands of the vegetable for the purpoſes of its growth, nu- 


trition, and ſecretions ; and a ſyſtem of veins to bring back a part of 
the blood not thus expended, 


Fifthly, the various glands which Gt from the vegetable blood 


the honey, wax, gum, reſin, ſtarch, ſugar, eflential oil, 2nd other ſe- 
cretions. *-- 


Sixthly, the organs adapted to the lateral or viviparous generation 
| of 
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0 plants by buds, or to their ſexual or oviparous propagation by 
leeds. 

Seventhly, longitudinal muſcles to turn their leaves to the light, 

and to expand or cloſe their petals or their calyxes; and vaſcular 
muſcles to perform the abſorption and circulation of their fluids, 
with their attendant nerves, and a brain, or common ſenſorium, be- 
longing to each individual ſeed or bud; to each of Which we ſhall 
appropriate an explanatory ſection. 
. An embryon bud, therefore, whether it be a leaf· bud or a lower- 
| bud, is the viviparous offspring of an adult leaf- bud, and is as indivi- 
dual as a ſeed, which is its oviparous offspring. It confiſts, firſt, of 
a central organization or caudex like the corculum of a ſeed, which 
contains the ö rudiments of arteries, veins, abſorbent veſſels, and glands, 
with an internal pith or brain, | 


Secondly, it is furniſhed with a ſyſtem of aa veſſels, which — 


are inſerted into the alburnum or ſap- wood of the tree, or form a part 
of it, and deſcending into the earth ſupply it in the early ſpring with 
its firſt nutrition, like the ſeminal roots, ſo called, which paſs from 
the corculum of the ſeed, and are ſpread on the cotyledons, as ſeen 
in the garden bean, repreſented in Plate I. Fig. 1. which 1 is taken 
from Dr. Grew's Anatomy of Plants. Wy 
Thirdly, this umbilical ſyſtem probably contains alſo what may be 
| termed a placental artery, terminating on the coats of the lateral air- 
veſſels, which penetrate the bark of trees horizontally, for the pur- 
poſe of oxygenating the blood of the vegetable fetus, like thoſe diſ- 
' tributed from the ambilical veſſels of the chick on the air-bag at the | 
broad end of the egg. See Sect. II. 4. and III. 1—4. | 
Fourthly, it contin the rudiments of organs adapted to lateral ge- 
neration or the production of new buds; or to ſexual propag ation, 
and the conſequent production of ſeeds. 
In the early ſpring the umbilical veſſels ſupply the embryon buds 
of trees with ſap- juice, which is then ſeen to exſude from wounds of 
. 5 . 45 Bl 
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the alburnum, as in the vine, vitis ; the birch, betula ; and the maple, 
acer; which I ſuppoſe to become oxygenafed 1 in the circulation of the 
vegetable fetus by the horizontal air-veſſels of the bark, 

As the ſeaſon advances, the leaf-bud puts forth a plumula, like a 
ſeed, which ſtimulated by the oxygen of the atmoſphere riſes up- 
wards into leaves to acquire its adapted pabulum, which leaves con- 
ſtitute its lungs ; it alſo protrudes from its long caudex, which forms 
the new bark over the old one, a radicle, which ſtimulated by moiſ- 
ture paſſes downwards, and deſcends into the earth to acquire its 
adapted pabulum ; and it thus becomes an adult vegetable being with 
the power of producing new buds. . | 

The flower-bud under ſimilar circumſtances puts forth its briftes 
or floral-leaves, which ſerve the office of lungs to the pericarp and 
calyx; and expands its petals, which ſerve the office of lungs to the 
_ anthers, and ſtigmas, which are the ſexual organs of reproduction, 
and which die and fall off, when the ſeed is ee, ; and thus, 
like the leaf. bud, it becomes an adult vegetable being with the power 
of producing ſeeds. 

8. As the flower-bud produces many | ſeeds during the ſummer, ſo 
the leaf- bud produces many budlets during the fananber, as may- be 
ſeen in the long ſhoots of the vine and willow, vitis et ſalix. In this 
climate both the buds and ſeeds are properly biennial vegetables ; that 
is, they are produced in one ſummer, and periſh in the next. But the 
ſeed differs from the bud in this circumſtance, that it drops on the 
earth, and is thus ſeparated from its dead parent in the autumn; 
whereas the bud continues to adhere to its dead Parent, and * 5 


over it as it advances. 


Now as the internal pith off a bud appears to contain or produce 
the living principle, like the brain and medulla oblongata, or ſpinal 
marrow of animals, we have from hence a certain criterion to diſtin- 
| guifh one bud from another, or the parent bud from the numerous 

budlets, 


— 
* 
* 
* 
4 - 
ED 
© 
<S 
— | 
* 
* bl 
- 
_ * 
* 
* 
* 
2 
* 
* T 
: 
a * 
4 ” : 7 f { 
2 7 { * 23 1 - 7 
— _ v6 4 4 7 


* | 


of 
——— _ 


Wahbs. AYRES rw A PT + A IG as ce, 


al... acid. 4A. at. 2 


ak. 4 93 W th 


© me en, 


— —e— | es Hon 1 RBI ĩ 2 — 
SS - - Wa — 


— — 
- 2— — 


— 


— 


— 


— 


: . 
— — — Ae os oo nds 


——— — I I ——ů— 3 n 4 2 


PLATE . 


F16. 1. repreſents the umbilical veſſels ſpread on the lobes of a bean, when it begins 
to vegetate, as mentioned in Sect. I. 7. but more particularly deſcribed in Sect. III. 


1. 3; which are believed to conſiſt of a ſyſtem of abſorbent veſſels, and another ſyſtem of 
placental veſſels, for the purpoſe of acquiring nutriment, and of oxygenating the vege- 


table blood. The plate is copied from Grew, Tab. I. V. 14. a the plumula, 5 the cor- 
culum, c the lobes. See Sect. I. 7. and III. 1. 3. 


Fi. 2. is copied from Malpighi, Tab. II. Fig. 6, and repreſents the longitudinal 
fibres of the bark of willow, which adhere together, and ſeparate from each other alter- 


nately, with horizontal apertures between them; which are believed to be air-veſſels, 


for the purpoſe of oxygenating the blood of the embryon buds, like the air-bag at the 
broad end of an egg. h b are the longitudinal filaments of the bark, 4 4 à are e the ho- 
rizontal perforations. 


Dubamel obſerved by a microſcope fimilar apertures of different diameters in the bark 
of oak; the ſmaller ones he believed to be the excretory ducts of the perſpirable matter, 
and larger ones I ſuppoſe to be air-veſſels. The extremities of ſome of theſe in the birch- 


tree ſtood above the level of the cuticle, Phyſique des Arbres, Plate I. Fi Ig. 7. and 11. 


See Sect. I. * and II. 4. of this work. 
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budlets, which are its offspring, as Mere a no communication of the in- 
ternal pitb between them. | 
This obſervation was made by llitting the young branches of horſe- 
cheſnut, æſculus hippocaſtanum ; of 8 fraxinus; of willow, ſalix; 
and of elder, ſambucus nigra; and I plainly diſcerned that there ex- 
iſted no communication 4 pith between the lateral budlets and their 
parent ſhoots, or between the central larger budlet at the ſummit of 
the branch, and its parent ſhoot. This alſo afforded me one reaſon 
to conclude that the different joints of wheat, triticum, of ſouthiſtle, 
ſonchus, and of teaſel, dypſacus, are different buds growing on each 
other, thoſe at the ſummit only producing ſeeds; becauſe there is a 
diviſion which ſeparates the pith contained in each joint of their hol- 
low ſtems, as is further explained in Sect. IX. 2. 4. and 3. I, and 
which perfectly evinces the * of buds. 
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5 e SECT. II. 

| | | | THE ABSORBENT VESSELS OF VEGETABLES. 

. 5 x. Roots, leaves, bark, ſap- wood, ſhewn to abforb by not moiſtening them, by placing 
il | them in water. 2. Abforbent veſſels coloured by a decoction of madder, by dilute 
| | ink. They form a ring in the ſap-woed beneath the bark, with a ring of arteries 
8 | exterior to them. 3. Abſorbents erroneouſly believed to be air-veſſels, are viſibly 
. full of Jab juice in a vine-ftalk. Vegetable veſſels have rigid ſides, which do not 

| | | | collapſe, and hence become full of air when cut; not ſo in animal veſſels, 4. Some 
„ Deoriontal veſſels in trees are truly air-veſſels for the embryon bud, like the air in 
iy! the broad end of the egg. 5. Abſorbent veſſels conſiſt of long cylinders ; air will 


paſs through them either way in the dead vegetable; are not reſpiratory organs, as 
they exiſt in the roots of trees. May receive air diſſolved in water, 6. Abſorbent 
veſſels act either direct or retrograde. A forked branch in water. An inverted 
tree. A ſuſpended tree. - So in the operation of an emetic, and in ruminating cows. 
7. They conſiſt of a ſpiral line without valves; and by its vermicular contraction 
forcibly carry on their contained fluids-either way. 8. 7 hoſe of the root act occa- 
fronally in winter.; but vines in hot-bouſes muſt have their roots guarded from froſt 
in ſpring. Accumulated ice deſtroys trees in ſpring. g. They ſometimes abſorb 


pang thr ag, — * * men 
r d — + CI En IE 
_ „ =. : . : 7 8 7 — 
£- 
4 * 


* 
Dl 


war” 

4 - 
9 * — 
. K 22 


ia poiſonous fluids, as ſpirit of wine, ſolution of arſenic, vitriolic acid; roots ſaid to 
6 creep afide from bad 1 erroneous, 10. Abſorbents of trees like tbe receplacte of 
| *. 

1 

Fj 

| ö ; . Taz 1 of that worth of the chſachert veſſels of vege- 
'F cables, which reſembles the lacteals of animal bodies, and 8 
F 


i —— — 


| their nutriment from the moiſt earth, is evinced by their growth, ſo 
| long as moiſture is applied to their roots, and their quickly withering 
when it is withdrawn, 


Beſides 
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Beſides theſe abſorbents in the roots of plants there are others, which 
open their mouths on the external ſurfaces of the bark and leaves to 
abſorb the moiſture of the atmoſphere, reſembling the cutaneous 
lymphatics of animal bodies; the exiſtence of theſe is ſhewn, becauſe 
a leaf plucked off and laid with its under fide on water will not wither 
ſo ſoon as if left in the dry air. The ſame if the bark alone of a 
branch, which is ſeparated from a tree, be kept moiſt with water. 

A third branch of abſorbent veſſels opens its mouths on the internal 
ſurfaces of the cells and cavities of the vegetable ſyſtem to abſorb the 
ſecreted fluids, after they have performed their adapted offices, fimilar 
to the cellular lymphatics of animal bodies, as may be ſhewn by 
moiſtening the alburnum or ſap- wood, and the internal ſurface of the 
bark of a branch detached from a tree, which will not then ſo ſoon 


wither as if left in the dry air unmoiſtened. 


Another means of demonſtrating the abſorbent powers of the parts | 
of vegetables is by inſerting them into glaſs tubes, or into tall narrow 
veſſels filled with water, and obſerving how much more rapidly the 
ſurface of the water ſubſides than in miar vellele by ee 
alone. 
= the following ape i theſe vegetable abſorbent veſſels. 
were made agreeably viſible by a common REAP TLDS claſs. I placed 
in the ſummer of 1781 ſome twigs of a fig-tree with leaves on them 
about an inch deep in a decoction of madder (Rubia tin&), and others 
in a decoction of logwood (hæmatoxylum campechenſe), along with 
| ſome ſprigs cut off "HS plant of picris.. Theſe plants were choſen 
becauſe their blood is white. After ſome hours, and on the next 
day, on taking out either of theſe, and cutting off from its bottom 
about an cighth of an inch of the ſtalk, an e circle of red points 
appeared, which I believed to be the ends of abſorbent veſſels coloured 
red with the decoction, and which probably exiſted in the newly 
formed alburnum, or fap-wood, while an external ring of arteries was. 
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ſeen to bleed out haſtily a milky j juice, and at once evinced both the 
abſorbent and arterial ſyſtem. 
Many ſimilar experiments were made by M. Bonnet, by placing 
parts of the ſtem or roots of various vegetables, as of kidney-beans, 
peach-tree, and elder, in dilute ink; in all theſe the veſſels of the bark 
were uncoloured, and thoſe of the pith ; but thoſe beneath the bark, 


| which he terms woody, were coloured black, which I ſuppoſe to have 


been the circle of abſorbent veſlels above mentioned. Uſage de Feu- 
alles, Plate XXIX. 

3 Theſe abſorbent veſſels have been called bronchia by Malpighi | 
and Grew, and ſome other philoſophers, and erroneouſly thought to 
be air - veſſels; in the ſame manner as the arteries of the human body 
were ſuppoſed to convey air by the antients, till the great Harvey 
by more exact experiments and juſter reaſoning evinced, that they 
were blood-veſſels. This opinion has been ſo far credited becauſe _ 
ar is ſeen to iſſue from wood, whether it be green or dry, if it be 
covered with water, and placed in the e receiver of an air- 
pump; and theſe veſſels have therefore been ſuppoſed to conſtitute 


a vegetable reſpiratory organ; but it will be ſhewn hereafter, that the 


loves of plants are their genuine lungs, and that the abſorbent veſſels 


and arteries become iccldemtally filled with air in the dead parts of 
vegetables. 


F or as the veſſels of vegetables are very minute, and have rigid 


coats, their ſides do not collapſe when they are cut or broken, as 


their juices flow out or exhale; they muſt therefore receive air into 
them. This may be readily ſeen by inſpecting with a common lens 
the end of a vine- ſtalk two or three years old, when cut off hori- 


Zontally. At firſt the veſſels, which are ſeen between the partitions 
radiated from the center, appear full of | juice; but in a minute or 


leſs this juice either paſſes on, or exhales; and the veſſels appear empty, 


that is filled with air. This experiment I have twenty times repeated 


” with 


Sect. II. 4. ABSORBENT VESSELS. 13 


with uniform ſucceſs, and it is ſo eaſily made by haſtily applying a 
common lens after the diviſion of a vine-ſtalk, that I think there can 
be no error in it; and it is wonderful that theſe veſſels, which are 
found in the alburnum, and conſiſt of a ſpiral line, whether they may 
properly be called abſorbent or umbilical veſſels, or conſiſt of both, 
ſhould ever have been ſuppoſed to be air-vefſels 

There is nevertheleſs an experiment by Dr. Hales, which would 
at firſt view countenance the aſſertion, that vegetables abſorb air. He 
cemented the lower end of a ſmall twig of a tree with leaves on it 
into a glaſs tube about four inches love,” and ſet the other end of the 
tube an inch deep in water, and obſerved in a little time, that the water 
roſe an inch in the tube; but this muſt happen from the vegetable 

veſſels emptying themſelves by the aſcent of their juices, and having 
rigid coats, and therefore not contracting, a portion of the air was 
forced into them by the preſſure of the atmoſphere, as in the above 
obſervation on the vine branch cut horizontally. 

This reception of air does not happen to the veſſels of animal bo- 
dies, when they are emptied of their blood, owing to the leſs rigidity 
of their coats; whence the weight of the atmoſpheric air preſſes 
their ſides together, and cloſes the veſſel, inſtead of paſſing into it. 
In the ſame manner no air would paſs into the veſſels of the lungs of 
animals in reſpiration, unleſs the preſſure of the atmoſphere on their 
ſides was prevented by the action of the muſcles, which enlarge the 
cavity of the thorax by elevating the ribs. 

4. There are nevertheleſs certain horizontal veſſels of large di- 
ameter, which paſs through the bark of trees to the alburnum, which 
probably contain air, as they are apparently empty, I believe, in the 
living vegetable; for the bark of trees conſiſts of longitudinal fibres, 
which are + joined together, and appear to inoſculate at certain diſtances, 
and recede from each other between thoſe diſtances like the meſhes 
of a net, in which ſpaces ſeveral horizontal apertures are ſeen to pe- 
netrate through the bark to the alburnum, according to Malpighi, 
Y | 125 Who 
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who has given a figure of them, which is copied in Plate I. Fig. 2. of 
this work. Very fine horizontal perforations through the bark of 
trees are alſo mentioned by Duhamel, which he believes to be per- 


ſpiratory or excretory organs, but adds, that there are others of much 


larger diameter, ſome round and ſome oval, and which in the birch- 
tree ſtand prominent, and pierce the cuticle or exterior bark. Phy- 
ſique des arbres, T. 1. Tab. III. Fig. 8. and 11. 

Theſe veſſels probably contain air e the living Nate of the tree, 
as they pierce the external bark, which frequently conſiſts of many 
doubles, like a roll of linen cloth ; as a new cuticle is annually pro- 


duced beneath the old one, like a new ſcarf-ſkin beneath a bliſter in 
animal bodies; and the old one ſometimes continues, and ſometimes 


peels off like the cuticle of a ſerpent, as is ſeen on the trunks of many 


cherry- trees and birches. Theſe veſſels, when contracted in dry tim- 


ber, appear like horizontal inſertions in many planed boards, in 


which the ſpiral abſorbent veſſels become by their contraction the lon- 
gitudinal fibres, as appears in the figure of a walking cane given by 


Dr. Grew, Tab. XX. 


Theſe horizontal veſſels I ſuppoſe to contain air e in a thin 


moiſt membrane, which may ſerve the purpoſe of oxygenating the 
fluid in the extremities of ſome fine arteries of the embryon buds, in 


the ſame manner as the air at the broad end of the egg is believed to 

oxygenate the fluids in the terminations of the placental veſſels of the 

embryon chick, as further noticed in Sect. III. 2. 6. and III. 1. 4. 
5. The abſorbent veſſels of trees in paſſing down their trunks 


conſiſt of long hollow cylinders, whoſe ſides I believe to be compoſed 


of a ſpiral Une, and are of ſuch large diameters in ſome vegetables as to 
be viſible to the naked eye, when they become dry and empty, as in 


cane. Air will rapidly paſs through theſe veſſels in either direction, 
as may be ſeen in lighting a cane e inches long at either end, and 
drawing the ſmoke throngh the pores of it into the mouth, as through 


a FOIA pe Dr. 17575 readily paſſed both air and water through 
a recent 


— 
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a recent vegetable ſtick both upwards and downwards, by ſetting one 
end of it in a cup of water in the receiver of an air-pump, and ex- 
hauſting the air, Veg. Stat. p. 154 ; whence he concludes with Grew, 
that theſe are air-veſlels or lungs for the purpoſe of reſpiration, and. 
that they receive atmoſpheric air in their natural ſtate. RT 
There is one objection to their uſe as air-veſlels, which is, that 
they have no communication with the horizontal air- veſſels above de- 
ſcribed ; for by blowing forcibly through a piece of dry cane immerſ- 
ed deep in water, no air is ſeen to bubble out of the ſides, but only 
from the bottom of it. It may indeed be ſuppoſed, that the longi- 
tudinal cavities in dry cane may not conſiſt of the abſorbent veſſels 
above deſcribed, but of the interſtices between them, as the coats of 
thoſe abſorbent veſſels, conſiſting of a ſpiral line, may be thought to 
cloſe up by their vermicular contraCtion ; and their interſtices, con- 
ſiſting of vegetable cellular membrane, may be ſuppoſed, when dry, to 
85 booms the Kedes! in cane. But in this caſe the longitudinal canals 
in dry cane would not be circular cylinders, whereas they are ſo re- 
preſented 1 in a figure of a piece of cane much magnified by Dr. Grew, 
Tab. XX. who has in the ſame figure given the mouths: of hori- 
Zontal air-veſſels of circular form 200 larger diameter. 
But there is another inſuperable objetion to this idea of their uſe, 
which is, that theſe veſſels equally exiſt in the roots of plants as in 
their trunks ; and according to Malpighi with larger diameters; and 
probably terminate e only in the roots; and, as they are 
there not expoſed to the atmoſphere, they cannot ſerve the purpoſe 
of reſpiration; air nevertheleſs in its combined ſtate, or even as diſ- 
ſolved in water, may be abſorbed by theſe veſſels; and may appear, 
| when the pretſure of the atmoſphere is removed in the exhauſted 
receiver ; or when expanded by heat, as is ſeen in the froth at one end 
of a green ſtick, when the other end is burning in the fire. 
6. "Theſe vegetable abſorbents differ from thoſe of animals in the 
facility, with Which ny 4 their fluiqs either way; for a forked 


| branch 


ith branch of a tree, torn from its trunk, and having one of its forks 
i ö with the leaves on it inverted in a veſſel of water, will continue for 
Is: ſeveral days unwithered, yearly as well as if the whole had been placed 

? upright in the water. A willow rod on the {fame account will grow 


almoſt equally well, whether the apex or baſe of it be ſet in the 
ground ; and Dr. Bradley, I think, mentions a young gooſeberry-tree 
| Living been taken-up, and replanted with its branches in the earth, 
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lth: and its roots in the air; and that the branches put forth root-fibres, 
1 and the roots put forth leaf-buds. There is likewiſe a curious expe- 


riment by Dr. Hales, who attached the eaſtern branch of a young 
tree to its neighbour by inarching, and its weſtern branch to another 
of its nei dd in the ſame manner; and after they were united, 


_ tx ro 
* 2 * 


— — 
— — 


mY — — 
. _— ” * 
— 


Wh: he cut the ſtem of the middle tree from its root, and thus left it N 
i ing in the air by its two inarched arms, where It flouriſhed with con- 


it ſiderable vigour. 
| | This power of carrying hole fluid contents in a retrograde direc- 
tion is alſo poſſeſſed in ſome degree by the abſorbents of animals, 
particularly in their diſeaſed ſtate, and even in the operation of an 
- emetic, as ſhewn in Zoonomia, Vol. I. Sect. 29 ; and is viſible in the 
eſophagus or throat of cows, who convey their food firſt down- 
wards, and afterward upwards by a direct and retrograde motion of 
the annular Sting, which compoſe the gullet, "a the purpoſe of 


1 rumination. 5 

. „ The ſtructure of theſe hs vegetable abſorbents, erroneouſly 
i called air-veſſels, probably conſiſts of a ſpiral line, and not of a veſſel 
ii interrupted with valves, and differs in this conſtruction from animal 
bi lymphatics; for firſt, on breaking almoſt any tender vegetable, as a 
[| laſt year's ſprig of a roſe-tree, or the middle rib of a vine-leaf, and 
i gradually extending ſome of the fibres, which adhere the longeſt, 
ll! | this ſpiral ſtructure becomes viſible even to the naked eye, and diſ- 
1 tinctly ſo by the uſe of a common lens, as is delineated in Duhamel's 
j | Phiſique des arbres, T. 1. Tab, II. Fig. 17, 18, 19, and in Plate LI. 
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5 and LII. of Grew's Anatomy of Plants (fol. edit.), and by this eafy 


experiment both that abſorbent ſyſtem, which imbibes nouriſhment 
from the earth, and brings it to the caudex of each bud ; and that 
which imbibes moiſture from the air, and a part of the perſpirable 
matter on the ſurface of the leaf, and brings it to the caudex of each 


| bud, are agreeably demonſtrated. See Plate II. Fig. 1. And that theſe 


veſtels of large diameter, with their ſides conſiſting of a ſpiral line, 


are not arteries or veins, is evinced by inſpecting a ſtem of euphor- 
bie ſpurge; or the ſtalk of a fig- leaf, ficus, immediately on dividing 


them, as the milky | juice oozes from a ring of veſſels exterior to thoſe 
large abſorbents. 

Secondly, that theſe veſſels are not furniſhed with frequent valves 
is countenanced by the experiments before mentioned in No. 5 of this 
ſection, one of which conſiſted of lighting a piece of cane, and draw- 
ing the ſmoke through it, as through a tobacco- pipe, in either direc- 


tion; and the other in placing a bit of recent twig with one end of it 


in a cup of water in the receiver of an air- pump, and _— both : 


air and water to paſs through it in either direction. 


If the minuter branches of vegetable abſorbents be of a ſimilar ſtruc- 


ture, it is eaſy to conceive how a vermicular or periſtaltic motion of 
the veſſel, beginning at the loweſt part of it, each ſpiral ring ſuc- 
ceſſively contrafting itſelf, zill it fills up the tube, muſt forcibly puſh 


forwards its tet eros the aid of valves; and if this vermicular 


motion ſhould begin at the upper end of the veſſel, it muſt with equal 
facility carry 1ts contained fluid in a retrograde or contrary direction. 


8. As the abſorbent veſſels in the roots of plants are protected 
from the froſt in ſome degree by the earth which covers them ; they 
ſeem at all times to be ſufficiently alive to drink up and puſh for- 


wards their adapted fluid, ſince if a branch of a tree is brought into 


a warm room, it will in general pullulate in the winter, as ſoon as 
the veſſels of the upper part of the branch are rendered ſufficiently ir- 
ritable by warmth to act in concert with the abſorbents of the root, 

3 . Nevertheleſs, 
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Nevertheleſs, in ſevere froſts it is neceſſary to guard all the parts of 


the ſtem which is expoſed to the open air, as is experienced in the 
vines brought through holes into hot-houſes, otherwiſe after the buds 


are put out a ſevere froſt ſo affects the ſtems on the outſide of the 
houſe as to deſtroy all the fruit of that year. Kenedy on Gardening, 


Vol. I. p. 270. And it is obſerved in Mr. A. Aikin's Natural Hiſtory 


ot the Year, that much ice was carried from the ſtreets in London in 
1794, and piled round ſome elm trees in Moorfields, many of which 
were deſtroyed in the enſuing ſpring by the ſlow melting of it. 


9. The abſorbent veſſels of vegetables, like thoſe of animal bodies, 
are liable to err in the ſelection of their proper aliment, and hence they 


ſometimes drink up poiſonous fluids, to the detriment or deſtruQion 


of the plant. Dr. Hales put the end of a branch of an apple-tree, part 


of which was previouſly cut off, into a quart of rectified ſpirit of wine 


and camphor, which quantity the ſtem imbibed in three hours, which 
killed one half of the tree. Veg. Stat. p. 43. Some years ago I ſprinkled 


on ſome branches of a Wil- tees a very ſlight ſolution of Arlene, with 

intent to deſtroy inſects; but it at the ſame time deſtroyed the branches 
it was thrown upon. And I was informed by Mr. Wedgewood, that 
the fruit- trees planted in his garden near Newcaſtle in Staffordſhire, 
which conſiſted of an acid clay beneath the faQitious ſoil, became 


unhealthy as ſoon as their roots penetrated the clay ; and on inſpec- 


tion it appeared, that the ſmall fibres of the roots, which had thus 


penetrated the clay, were dead and decayed, probably corroded by the 
vitriolic acid of the clay, beneath which is a bed of coals. 


It is, however, aſſerted by M. Buffon, that the roots of many plants 
will creep aſide to avoid bad earth, or to approach. good. Hiſt. Nat. 
Vol. III. But this is perhaps better accounted for by ſuppoſing, that the 


roots put out no abſorbent veſſels, where they are not ſtimulated by 


proper juices ; and that an elongation. of roots in conſequence only 
ſucceeds, when they find proper nutriment. | 
10. Theſe long and large cylindrical abſorbent veſſels, which paſs 
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Repreſents the ſpiral. veſſels of a vine-leaf conſiderably magnified, copied from . 


Tab. LI. On ſlowly tearing aſunder almoſt any tender vegetable ſhoot or leaf, the 


ſpiral ſtructure of theſe veſſels becomes viſible to the naked eye. They have been er- 


roneouſly believed to be air- veſſels; but as they exiſt equally in the roots of plants, as in 


their barks, and have no communication with the horizontal perforations of the cuticle 


of the bark, they cannot be air-yeſſels, and are therefore believed to conſtitute the ab- 
ſorbent veſſels of the adult vegetable, and the umbilical ones of the embryon bud. A 
| ſimilar plate of the ſpiral ſtructure of theſe veſſels is given by Duhamel. As they are 
larger than the vegetable blood-veſſels, and paſs along the whole caudex of each bud 


from its plumula to its radicle, as well as to the cutaneous abſorbents, thoſe of the trunks 
of trees or herbaceous plants may be thought to d the receptaculum chyli of : ani- 
mal bodies. See Sect. II. T- 
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from the roots of trees up to he ſummit of the caudex of each bud at 
the foot-ſtalk of the leaf, I ſuj poſe to be analogous to the receptacle 
of the chyle of animals, as the ſmall abſorbent branches of the roots 
Nl probably unite beneath the ſoil into thoſe large veſſels, which are 
3 ſo eafily viſible; hence the caudex of each bud conſiſts of an elon- 
gation of abſorbent veſſels, and of arteries and veins reaching from 
the union of the root-branches to the foot-ſtalk of each leaf, and the 
plumula of the bud in its boſom, as deſcribed in Se, I. 7. 


| D 2 8 SECT. 


5 


UMBILICAL VESSELS. Szcr. III. 


SECT. III. 


THE UMBILICAL VESSELS OF SEEDS AND BUDS. | 


I. 1. Seeds are a ſexual offspring like eggs. Some ſeeds and eggs contain two kinds 


of nouriſhment. Other ſeeds and ſpawn of fiſh contain but one kind of nouriſh- 
ment. 2. Air-bag in eggs, and in ſome fruits; not in ſeeds, nor in ſpawn. 
3. Veſſels improperly called umbilical; thgſe properly called umbilical conſiſt of ab- 
forbents, and a placental artery and vein. Seed embryon and chick begin their 
growth by the action of their abſorbents. 4. Seminal roots of Grew, and chorion 


of the chick of Malpighi, are reſpiratory organs. 5. In what the chick differs from 


the ſeed-embryon. Nothing is found in ſeeds ſimilar to the yolk of the egg. II. 1. Buds 
and bulbs are a paternal offspring ; exat#ly reſemble their parents. 2. Have um- 


 bilical veſſels, in which the ſap-juice riſes in the ſpring. Why the bark is then 


eaſily ſeparated from the alburnum. 3. Sugar in the ſap-juice exiſts in the albur- 


num, and in roots. Dry rot of timber owing to fermentation. Why lower branches 


firſt pullulate. 4. Sap aſcends not by capillary atiraction, but by the irritative 


motions of abſorbent veſſels. Inſtances of vegetable irritability. Abſorbent vgſ 
ſels ſometimes act as capillary ſyphons, and as capillary tubes. 5. Umbilical veſ- 


ſels coaleſce. Why trees do not bleed in ſummer. 6. Umbilical veſſels of buds like 
thoſe of ſeeds. Poſſeſs air-veſſels lite thoſe of the chick. Buds, like eggs, ſeparate 
from the parent ; their umbilical veſſels improperly called placental ones, as they 
convey nutriment ; hence plants become dwarfs if the cotyledons of the ſeed are de- 
frayed. Birch-trees die if ſmeared with oil or pitch. 7. Reſervoir of nutriment 
in the alburnum of trees, and in the roots of biennial plants. Experiment of boiling 
the alburnum and fermenting the liquor. As buds are formed at midſummer, they 
may then be tranſplanted by inoculation, but in the ſpring muſt be ingrafted, and 
grow” by inoſculation of veſſels, like inflamed parts of animals. 8. A pauſe in 
vegetation at midſummer. New umbilical veſſels a? in autumn, and the bark ſepa- 
rates eafily as in ſpring. Honey-dew. Sap. juice riſes in winter occaſionally both in 
ever- 
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ever- green trees and deciduous ones, and after the ſummit of the plant is cut off. 
9. Umbilical veſſels and abſorbents ſeen in a vine-ſlalk, tbe latter exterior to the 
former. Exiſt in the alburnum. | 


I. 1. Thx ſeeds of vegetables are a ſexual offspring correſponding 
with the eggs of animals, and: contain, like them, not only the rudi- 
ment of the new organization, but alſo a quantity of aliment laid up 
for its early nouriſhment. 
The eggs of birds contain two kinds of albumer, or white, one 
leſs viſcid than the other, which is firſt conſumed, and the yolk or 
vitellum, which 1s drawn up into the bowels of the chick at its ex- 
cluſion from the ſhell, and ſerves it for nouriſhment a day or two, 
till it can learn to ſelect and digeſt grains or inſects. In like manner 
many ſeeds are fur niſhed with two kinds of nouriſhment, the muci-, 
laginous or oily meal of the ſeed-lobes, and the ſaccharine or aceſcent 
pulp of the fruit, as in pears, plums, cucumbers, which ſupply nu- 
triment to the embryon plant, till it is able to ſtrike into the earth ſuf- 
ficient roots for the purpoſe of abſorbing its nutritious Juices. . 
The ſpawn of fiſh, and of frogs, and *X inſects, as of ſnails and bees, 
which are almoſt as innumerable as the ſeeds of plants, and are in the 
ſame manner excited into life by the warmth of the ſun, are analo- 
gous to thoſe ſeeds, I believe, which are not ſurrounded with fruit, 
2 which contain but one kind of nouriſhment for the embryon 
plant, as grains of corn, and legumes; but perhaps theſe have not 
yet been 01 attended to 5 philoſophers. 
Theſe eggs of animals and ſeeds of vegetables are produced by ihe 
congreſs Y 8 and female organs; "the former ſupplying the ſpeck 
of animation or cicatricula in the egg, and the corculum or heart i in 
the ſeed ; and the latter producing the nidus, or neſt for its recep- 
tion, and the nutritive material for its firſt ſupport. Thus the eggs 
of fowls are formed long before they : are impregnated, and are ſome» 
times lad in their unicpregnated ſtate ; and the ſeeds of legumes are 


viſible 


\ 


/ 


* 
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be tt i 


viſible many days before the flower Opens, and! in conſequence before 

they are impregnated, as obſerved by Spallanzani. 
2. The eggs of birds contain a bag of air at their broad end for the 

purpoſe of oxygenating the blood of the chick. In this one circum- | 


ſtance the ſeeds of plants ſeem to differ from the eggs of birds, as 


they contain no air-bag, though it is probable thas's may agree with 


the ſpawn of fiſh, which 1 appel poſſeſs 1 no included air. When the 


ſeeds fall on the ground in their natural ſtate of growth, or are buried 


an inch or two beneath the ſoil, which has recently been turned over, 
and thus contains much air in its interſtices, their coats do not 


continue dry like the ſhells of eggs during incubation, but immedi- 
ately become moiſt membranes, Tke the external membrane of the 
ſpawn of fiſh immerſed in water, and in conſequence can admit the 


oxygenation of the air through them to an adapted ſet of arteries on 


their internal ſurface, according to the curious obſervations of Dr. 


Prieſtley on the oxygenation of the blood by the al air through the moiſt 


membranes of the lungs. | 
It ſhould be here el that many ſeeds, before they fall on the 


| moiſt earth, are included in a bag of air, as thoſe of the ſtaphylea, 


bladder-nut ; of the phyfalis alhekengi, winter · cherry; of colutea, 


: bladder-ſenna; in the pods of peas and beans; in the cells ſurround- 


ing the ſeeds of apples and pears; and in the receptacle of ketmia, 


which probably ſerves to oxygenate the blood of the infant ſeed, which 


in theſe plants may thus be of forwarder growth, before it is ſhed upon 1 
the ſoil. . 


3. There exiſts a ſeries of ads, and thee ducts, unpropetly 


called umbilical veſſels by ſome writers, which ſupplies the ſeed with 


nouriſhment from the parent plant, ſo long as it adheres to the ova- 


rium of its mother, as the veſſels by which a pea adheres to the pod, in | 
which it is included ; in fruits and nuts, where the kernel is covered 


with a ſtone or ſhell, a lon g cord of veſſels paſſes into the bottom of the 
ſtone or ſhell, and riſing to che top bends Tong the lobes of the ker- 
J h nel, 
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nel, and is inſerted near or into the corculum or heart of the ſeed, 
where the living principle reſides, and affords not only preſent nu- 
trition to the vegetable embryon, but alſo ſecretes the farinaceous or 
- oily materials for its future — which conſtitute the cotyle- 
dons of the ſeed. 
But the veſſels, which may bh ep called unibilical, paſs from 
the heart or corculum of the ſeed; which is the living embryon of 
the future plant, into the ſeed-lobes, commonly called cotyleddns; and 
imbibe from thence a ſolution of the farinaceous or oily matter there 
depoſited for the nutriment of the new vegetable. Theſe veſſels are 
delineated in their magnified appearance by Dr. Grew, Plate 8 
fol. edition, and are by him termed ſeminal roots. See Plate I. Fig. 
Theſe umbilical veſſels probably conſiſt of a ſyſtem of Ae ny | 
which ſupply nutriment to the embryon plant from the cotyledons 
of the ſeed, and alſo of a ſyſtem of placental arteries and veins ſpread 
on the humid membrane, which covers the cotyledons, and is moiſ- 
tened by its contact with the earth, for the purpoſe of oxygenating 
the vegetable blood. This idea is countenanced by many plants 
bringing up their cotyledons, or ſeed-lobes, out of the ground into 
the air, which are then converted into leaves, and perform the office 
of lungs, after they have given up beneath the ſoil the nutriment, 
which they previouſly contained, as in the young kidney-bean, pha- 
ſeolus ; ſo the white corol of the helleborus niger, chriſtmas roſe, is 
changed into a green calyx by loofing one ſyſtera of arteries after the 
impregnation of the ſeeds. 
The ſeed-embryon therefore reſembles the chick in the egg, firſt 
as when vivified by the influence of external warmth they both begin 
their growth by the abſorbent ſyſtem of veſſels being ſtimulated into 
action by their adapted nutriment; and the fluids thus puſhed for- 
wards ſtimulate into action the other parts of the ſyſtem, conſiſting at 
firſt principally of arteries and glands. 
Secondly, they ſeem to ann, each other in i their poſſeſſing each 


of 
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of them an abſorbent ſyſtem of veſſels, which imbibe the nutritious 
matters laid up for them in the albumen or white of the egg, and in 
the cotyledons or lobes of the ſeed; and alſo of a placental ſyſtem of 
arteries for the purpoſe of oxygenating their fluids, as deſcribed above 
in the ſeed, and which appears in the egg to be ſpread on a mem- 
brane, which covers the white, as is ſhown | in the plates of Mal- 
pighi, and called by him the chorion, and expoſes the blood of the 
chick to the oxygen of the air contained at the broad end of the egg 

through a moiſt membrane. 

4. The uſe of the large apparent artery ſpread on the cotyledons 
of a germinating ſeed of a garden-bean, called ſeminal roots by Grew, 
as ſhewn in Plate I. Fig. 1, and that, ſpread on the chorion of the 
chick in the egg, ſo called by Malpighi, and ſhewn in Tom. II. Fig. 
54, and by Fabricius ab Aquapendente, Tab. I. Fig. 13, which 
mult be an artery, as it carries red blood, are believed to be reſpiratory 
organs, like the placental veſſels of the fetus of viviparous animals, 
| becauſe the cotyledons of ſome ſeeds riſe out of the ground, and be- 
come leaves, after the nutriment they contained is expended, and 
are then called ſeminal leaves, as in the kidney-bean, phaſeolus ; and - 
becauſe thoſe which do not riſe out of the ground periſh beneath the 
ſoil, as ſoon as the young plant g gains its leaves, which are its aerial 
reſpiratory organ. TED 
Secondly, the chorion of the chick conſiſts of a membrane includ- 

ing the white, or albumen, and is not only in contact with the air- 
bag at the broad end of the egg, which, as the chick advances, co- 
vers more than half of the internal ſurface of the ſhell, but alſo with 
the membrane which lines all the other part of the ſhell, as appears 
in Plate III. which is copied from Malpighi: yet this extenſive 
chorion, with the numerous arteries and veins which are ſpread upon 
its ſurface, is not drawn up into the body of the chick like the yolk 
and its including membrane, but periſhes at the nativity of the chick 
like the placental veſſels of the fetus of viviparous animals; or ſome- 

times, 
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times, I ſuppoſe, before its nativity, as the chick perforates the air- 
bag, and is heard to chirp, before it is excluded from the ſhell. 
Hence it would 2ppear, that both the artery attending the ſeminal 
roots above mentioned, and this artery on the chorion of the chick, 
muſt perform ſome more important office than to ſupply nouriſhment 
to the coats of the abſorbent veſſels, which imbibe the mucilage of 
the ſeed, or the white of the egg, and which abſorbents muſt them- 
ſelves poſſeſs their proper vaſa vaſorum. And what more important 
office can they have than that of oxygenating the blood of the vege- 
table or animal embryon ? And this becomes more probable as they 
both periſh at its nativity like the placenta : and Ee of vivi- 
prone animals. 

6. As the incubation of the chick advances, it differs from the ſeed- 
embryon i in the production of inteſtines, with a ſtomach, on the in- 
ternal ſurfaces of which the mouths of the abſorbents now terminate 
and laſtly in the production of a mouth and throat to receive and 
ſwallow the remainder of the albumen, in which it ſwims ; whereas 
the ſeed-embryon ſhoots down new roots into the earth with an ab- 
ſorbent ſyſtem to acquire its nutriment, as that from the cotyledons 
of the ſeed becomes exhauſted. See Set. VII. 1, 2. 


Nor is there any thing ſimilar to the yolk of the egg found in the 


| ſeeds of vegetables, which is drawn up into the inteſtines of the young 


chick about the time of its excluſion from the ſhell to ſerve it with 
nutriment for a day or two, till it can learn of its parent by imitation 
to ſelect and ſwallow its adapted food. Nor is the fetus of vivipar- 
ous animals furniſhed with any thing ſimilar to the yolk of oviparous 
ones, as they have milk ready prepared for their firſt nutriment in 
the breaſt of the mother. 
As ſoon as the new foliage of the plant riſing out of the ground | 
becomes expanded, and the root deſcending penetrates the earth with 
its fibrous ramifications, the umbilical ſyſtems of veſſels ceaſe to act, 
both the abſorbents, which previouſly ſupplied the young embryon 


E with 
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with nutriment from the cotyledons, and alſo the placental artery, 
which was ſpread on the exterior membrane of the cotyledons for the 
purpoſe of oxygenation. "Theſe veſſels now either coaleſce and decay 
beneath the ſoil, or wither and fall off, when raiſed above it in the 
form of ſeed- leaves. 
II. 1. The feeds of plants are thus a Gavel or amatorial progeny, 
produced principally by the male part of the flower, and received 
into a proper nidus, and ſupplied with nutriment by the female part 
of it, and which can thus claim both a father and a mother. But the 
buds of vegetables are a linear pogeny, produced and nouriſhed by a 
father tle, to whom they adhere, not falling off like the ſeeds, as 
is farther treated of in Zoonomia, Vol. I. Sea. XXXIX. II. 2. and in 
Sect VII. I. 3. of this work. For in this moſt ſimple kind of ve- 
getable reproduction, by the buds of trees, and by the bulbs of ſome 
eat, and by the wires of others, which are their 'viviparous pro- 
geny, the caudex of the leaf is the parent of the bud or bulb, or wire, 
which riſes in its boſom, according to the obſervation of Linneus. 
This linear or paternal progeny of vegetables in buds or bulbs, or 
wires, is attended with a very curious circumſtance, which is that 
they exactly reſemble their parents, when they are arrived at their 
maturity, as ſhewn in Sect. VII. 1. 3. as is obſerved in grafting 
fruit-trees, and in propagating flower- -roots, or ne dee or po—- 
tatoes, by their wires or roots; whereas the ſeminal offspring of 
plants, as it derives its form in part from the mother as well as fa- 
ther, is liable to perpetual variation, both which events are employed 
to great advantage by ſkilful gardeners. 

2. As the embryons in the buds are the viviparous offspring of ve- 
getables, it becomes neceſſary, as they have no mouths, that they 
ſhould be furniſhed like the embryons in the ſeeds with umbilical 
veſſels to ſupply them with nouriſhment, till they acquire roots with 
another ſet of abſorbent veſſels to imbibe moiſture from the earth, and 


leaves to act like lang for the purpoſe of oxy genating their blood. 
Theſe 
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Theſe umbilical veſſels, which ſupply the buds of plants with nou- 
riſhment in the early ſpring, and unfold their foliage, have been much 
attended to by Dr. Hales and Dr. Walker (Edinb. Phil. Tranſact. 
Vol. I.) The former obſerved, that the ſap from the ſtump of a vine, 
which he had cut off in the beginning of April, arofe twenty-one 
feet high in glaſs tubes affixed to it for that purpoſe, but which in a 
few weeks ceaſed to bleed. Dr. Walker alſo marked the progreſs of 
the aſcending ſap in various branches of trees, and obſerved, that in 
cold weather it ſtopped many hours in a day, as well as in the night, 

and found likewiſe as ſoon as the leaves became expanded, that the 
wounded trees ceaſed to bleed. 
| The'veſlels, which convey the ſap- juice with ſuch amazing force, are 
ſituated in or compoſe the alburnum, or ſap-wood, of the trunk or root 
of the tree; nor is it ſurprizing, that ſome of it when preſſed by ſo 
high a column ſhould exſude into the cells between the alburnum 
and bark, as in theſe cells much ſap- juice was obſerved by Dr. Walker, 


and this accounts for the great eaſe with which the barks of willows 


and of oaks are ſeparated in the ſpring from their wood. The abſorb- _ 
ent mouths of theſe ſap- veſſels open externally in the moiſt earth on 
the roots of trees, and alſo into the air on their trunks; and thus mix 
the aqueous fluids, which they thus imbibe, with the ſaccharine and 
mucilaginous materials depohited provieuly'1 in the alburnum of theſe 

roots nd trunks, 

3. This aſcending ſap. juice during che ſpring ſeaſon is in ſome 4 
trees ſo ſweet, that it is uſed in making wine, as that of the birch- 

tree in this country; and ſugar is trad in ſuch quantity from a 
maple in Penſylvania, that from each tree five or fix pounds of good 
ſugar have been made annually without deſtroying i it. Ruſh, on Sugar 
Maple. Phillips, London. This ſugar is depoſited I believe in the 
ſap· Wood of the trunk and roots of trees, as in the manna-aſh, and 


is diſſolved in the ſpring by the moiſture, which is drank up by the 


abſorbents from the earth and atmoſphere, and forcibly carried on to 
E 2 EO OT expand 
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[+ | expand the buds. Its exiſtence in the ſap-wood as well as in the 
R roots is ſhewn from the pullulation of oak-trees, which have been 
| 7 ſtripped of their bark, and alſo from the expanſion of the eyes of a 
i vine- ſhoot, when it is cut from the tree, and planted in the earth, as 
. deſcribed in Sect. XV. 1. 3. 

i | 5 This ſuggeſts to us the reaſon why the wand of trees is ſo much 
| ſooner ſubje& to decay, when they are felled in the vernal months; 
1 becauſe the ſugar, which the ſap- wood then contains, ſoon runs into 
i fermentation, and produces what is called the dry rot ; whence the 
| cuſtom has prevailed of debarking oaks in the ſpring, and felling 
| 


trees would laſt much Jonger, if it was thus managed, as the growth 
of the new leaves would exhauſt the ſugar of the fap-waod. 
Sweet juices for a ſimilar purpoſe of expanding the buds of herba- 


|: ceous plants are depoſited during the autumn in their roots, as in tur- 
i nep, beet, tragapogon; or in the knots or joints of the ſtem, as in 
Wl! grafles, and the ſugar-cane; which like the farina and oil in ſeeds, and 


thedulcet mucikes of fruits, and the honey of flowers, were deſigned 


nance of mankind ! 


—— 
—— — 
— 


MIO 2 - 
"IL 3 = 


. 


r 


W {III Sr = a 2 

22 2 — 7 WR 4 -» « - 
- > - ” — ——_— SE — 0 

wy — — — — ＋— 

2 I. AGREE” : Re. - . 3 N 


e 
w % —— 


the alburnum, or in the joints of plants, muſt be diluted by the 
moiſture abſorbed from the earth by their roots, we underſtand why 
the leaves of the lower branches of trees are firſt expanded, as is ſeen 


the aſcending ſap-juice, as was obſerved by Dr. Walker in his ac- 
* count of the ole. 

4. The force of the riſing ſap from a vine · ſtump in the bleeding 

ſeaſon, as diſcovered by Dr. Hales, is at ſome times equal to the 


| * w hole preſſure of the atmoſphere, which is about fourteen pounds on 
li a ſquare inch of ſurface, This great power in raiſing the ſap he aſ- 
il eribes to capillary attraction, and to the variations of heat during the 


them in the autumn; and it is probable that the wood of all other | 


|! for the food of the young progeny of plants, but become the ſuſte · 


As the ech matter which is thus a | in the roots, or in 


diſtinctly in the hawthorn hedges in April, as theſe muſt firſt receive 


„ 
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day and night. In regard to capillary attraction, however high it may 
raiſe a fluid in very ſmall tubes, it can not make it flow over them, 
as the ſap · juice did in Dr. Hales's vine- ſtump; nor can it raiſe a fluid 
quite to a level with the upper rim of a glaſs tube, as the fluid is there 
more attracted downwards by the glaſs beſides its gravity, and is left 
in conſequence with a concave ſurface. 
The means by which vegetable abſorbent veſſels in their living 
ſtate imbibe the fluids of the earth and atmoſphere, and carry them 
| forwards with ſo much force, muſt be ſimilar to thoſe, with which 
animal abſorbent veſſels perform the ſame office; that is by their 
mouths being excited into action by the ſtimulus of the fluids, Which 
they abſorb. 5 

This circumſtance is confirmed by the evident proofs of the irri- 
tability of plants in various other inſtances, as the cloſing and open- 
ing of the petals and calyxes of flowers by light and darkneſs, warmth 
and cold, dryneſs and moiſture, and by the motions of the leaves of 
mimoſa, or ſenſitive plant, and of dioncœa muſcipula, by any me- 
chanical ſtimulus. To this might be added a variety of inſtances of 
the irritability of vegetables to the ſtimulus of heat, being increaſed 
after a previous expoſure to cold, exactly in the ſame manner as hap- 
pens to animal bodies, which are enumerated in a note in the Botanic 
Garden, Vol. I. Canto I. I. 322, whence the reciprocal times of the 
acting and the ceaſing to act of theſe vernal vegetable abſorbents, which 
are here termed umbilical veſſels, in the experiments both of Dr. 
Hales and Dr. Walker, may be readily explained by their having been 
benumbed by the cold, or excited into action by the warmth of the 
air or earth. See Sect, XIII. 2. 3. 

From one experiment nevertheleſs of th, Walker's theſe veſſels 
occaſionally a& as capillary ſyphons, becauſe when he bent down a 
branch much lower than its origin from the tree, and cut off the end 
of it in the bleeding ſeaſon, the ſap flowed from the extremity of 
this branch ſo bent of wes when ſome wounds two or three feet 

lower 
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lower than the origin of this branch did not bleed. This may be 


accounted for from the aſcent of the fluid in theſe veſſels being at 
this time principally owing to the action of their abſorbent uch, 


and to their conſiſting of lone cylinders with minute diameters and 


rigid coats, like thoſe which are viſible to the eye in dry cane, through 
which ſmoke will paſs in either direction, and which at this early ſea- 
fon may not be excited into vegetable action; there is nevertheleſs a 


power of abſorption exiſting in any part of them in the warmer ſea- 


ſon, becauſe a branch or flower-ſtalk cut from the root, and ſet in a 


glaſs of water, will drink up a conſiderable quantity of it. There is 


alſo a ſituation in their diſeaſed or dead ſtate, where they appear to 


act for ſome years like capillary tubes, as in the decorticated part of a 


pear-tree, deſcribed in Sect. XV. 2, 3. | 
5. During the great action of theſe umbilical abſorbent veſſels the 
buds become expanited; that is the young vegetable beings put forth 


leaves, which are their lungs, and conſiſt of a Pale artery, vein, 


and abſorbents, and alſo acquire a new bark over that of the branches, 
trunk, and roots, of the laſt year, which confiſts of aortal arteries, 
veins, and abſorbents, and new radicles, which terminate in the ſoil. 
At this time the umbilical veſſels, which exiſted in the alburnum, or 
ſap- wood, ceaſe to act, and coaleſce into more ſolid wood, perhaps 


ſimply by the contraction of the ſpiral fibre, of which they are com- 


poſed; and the ſwarm of new vegetables, which conſtitute a tree, are 


now nouriſhed by their proper lacteal and lymphatic ſyſtems. 


A curious circumſtance now occurs, which! is that wherever a tree 


is now wounded, no moiſture appears. On the contrary, the wound 
from Dr. Hales's experiments is in a ſtrongly abſorbing ſtate, inſomuch 


that on applying water to wounds made in the ſummer ſeaſon, it was 
found to be drank up with great force, as was ingeniouſly ſhewn by 
mercurial ſyphons contrived to reſiſt its abſorption. 

This evinces, that though during the bleeding ſeaſon in the vernal 


months the ſap-juice is anbibed by the umbilical abſorbents, and car- 


*. 
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ried upwards probably by the annular contraction of the ſpiral fibres, 
which I believe compoſe theſe abſorbent veſſels, in ſuch quantities as 
to bleed wherever the alburnum 1s expoſed or wounded, yet that af- 
terwards the exhalation by the numerous leaves becomes ſo great, 
that the actions ef the new radical and lateral abſorbents do not 
ſupply a fluid ſo faſt, as it could otherwiſe be expended in the growth 
of the plant, or diſſipated into the air; and as the veſſels, which pafs 
down the trunks of trees, inoſculate in variety of places, as is ſeen in 
the cloth made at Otaheite from the bark of a mulberry-tree, when 
a wound is made through ſome of theſe veſſels, the fluid, which 
might otherwiſe o0Ze out, is carried away laterally by thoſe in their 
vicinity; and as the veſſels of vegetables are rigid, and do not collapſe | 
| when wounded like thoſe of 5 ; and as the circulation in them 
is comparatively flow, but little of their contained fluids are poured 
out of them when wounded in the ſummer months, 
6. From all theſe obſervations it finally appears, that the umbilical 
veſſels of each bud are fimilar to thoſe of a ſeed, which are called by 
Dr. Grew ſeminal roots, and that like the umbilical cords, which 
form the wires of ſtrawberries above ground, and of potatoes under 
ground, they ſupply the new vegetable with nutriment, till the leaves 
are expanded in the air, and new roots are puſhed out and penetrate 
the eacth;_-- + 
There is ; alſo a curious analogy between theſe umbilical veſſets of 
buds, which exiſt in the alburnum of trees, and thoſe belonging to the 
chick in the egg, which conſiſts in their both poſſeſſing certain air- 
veſſels; thoſe of trees paſs horizontally from the bark to the albur- 
num, and that of the egg exiſts at the broad end of it, Thus it is 
probable, that the fluid in the fine extremities of the new veſſels of 
the embryon bud becomes oxygenated by theſe horizontal air-veſſels, 
in the ſame manner as the fluid in the terminations of the arteries on 
the chorion of the chick 1 1s believed to become oxygenated by the air 


contained 
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contained at the broad end of the erb as en to in Sea, II. 4. 


and III. 1.4. 


A circumſtance, in which the bud may be conceived to differ from 
the egg, conſiſts in the ſeparation of the egg from its parent, as ſoon as 


the fetus has acquired a certain maturity, along with its umbilical veſ- 


ſels, and its reſervoir of nutriment. But in vegetables ſomething. 
ſimilar occurs, for the parent bud is ſeparated by death in the autumn 
from its embryon offspring ; the leaf falls off, which was the lungs of 
the parent bud, and the veſſels of its caudex, which formed the bark, 

coaleſce into alburnum, or ſap- wood, ſurrounding the umbilical veſ- 
ſels of the new bud; which thus may be ſaid to looſe its parent like 

the egg, but retains its umbilical veſſels, and a reſervoir of nutriment, 
which exiſts in the ſap- wood, and alſo another ſyſtem of veſſels, 
which conſtitute the new bark of the tree, conſiſting of the inter- 


woven caudexes of each individual new bud. 


But as the umbilical veſſels of plants above deſcribed, which con- 


ſtitute the alburnum of the trunks of trees, and the ſeminal roots, ſo 
called, of the growing ſeed, convey nutriment to the embryon bud, or 
to the riſing plumula, as well as oxygenation, they are not ſimilar 
in that reſpect to the placenta of the animal fetus, and were impro- 
perly called placental veſſels in the notes to the Botanic Garden, as 
the placenta of the animal fetus is ſhewn in Zoonomia, Vol. I. Sect. 


XXXVIII. to be an organ of reſpiration ys like the gills of fiſh, 


and not an organ for nutrition. 


Hence when the cotyledons of ſeeds are cut away from the riſing 
plume, the plant becomes a dwarf for want of nutriment; and the 


wounding or expoſing the alburnum of bleeding trees, as of the birch 


or maple, in the vernal months to obtain the ſap- juice retards the 


expanſion of the new buds, and the confequent growth of the tree. 
Hence allo it appears, why ſmearing the bark of a tree with pitch, or 


oi}, or paint, is liable to deſtroy the new N, and conſequently the 
5 tree, 
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tree, by ſtopping up their ſpiracula; and why covering an egg with 


| greaſe or varniſh is ſaid to prevent the production of a chicken, by 


preventing a change of air at the broad end of it. 
7. We may conclude that the umbilical veſſels of the r new bud are 


formed along with a reſervoir of nutritious aliment-about midſummer 


in the bark, which conſtitutes the long caudex of the parent bud, in 
the ſame manner as a reſervoir of nutritious matter is formed in the 
root or broad caudex of the turnep or onion, for the nouriſhment of 


the riſing ſtem. And that theſe umbilical veſſels of the em- 


bryon bud, and the reſervoir of nutriment laid up for it, which is 
ſecreted by the glands of the parent bud, and now intermixed with 


the preſent bark of the tree, become gradually changed into albur- 
num, or ſap-wood, as the ſeaſon advances, in part even before the 


end of ſummer, and entirely during the winter months. 

That the alburnum of trees, which exiſts beneath the bark both of 
the trunk and roots of them, contains the nutritious matter depoſited 
by the mature leaves or parent buds for the uſe of the embryon buds, 


appears not only from the faccharine liquor, which oozes from the 
wounds made in the vernal months through the bark into the albur- 
num of the birch and maple, betula et acer ; but alſo from the fol- 
lowing experiment, which was conducted in the winter before the 


vernal | ſap-juice riſes. 
Part of a branch of an oak- tree in January was cut off, Fe ride 5 
carefully into three parts, the bark, the alburnum, and the heart. 


Theſe were ſhaved or raſped, and ſeparately boiled for a time in wa- 


ter, and then ſet in a warm room to ferment; and it was ſeen that 


the decoction of the alburnum or ſap- wood paſſed into rapid fermen- 
tation, and became at length acetous, but not either of the other, 
which evinces the exiſtence both of ſugar and mucilage in the albur- 


num during the winter months; ſince a modern French chemiſt has 


ſhewn by experiments, that ſugar alone will not paſs into the vinous 


fermentation, but that a mixture of mucilage is alſo required; and 
1 from 
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from this experiment it may be concluded, that in years of ſcarcity 
the ſap-wood of thoſe trees, which are not acrid to the taſte, might af- 
ford nutriment by the preparation of being raſped to powder, and 


made into bread by a mixture of flour, or by extracting their ſugar 


and mucilage by boiling in water, a as mentioned in Zoonomia, Part III. 


Article I. 2. 3. 6. 


Now as the embryon buds of deciduous trees of this climate are 
formed about midſummer, ſecreted by the generative glands in the 


caudex of the parent leaf-bud, and are ſupplied with due nou- 
riſhment from the ſame ſource, not having yet ſhot out radicles of 
their own from the lower end of their long caudexes into the earth, 
they may be readily tranſplanted at this ſeaſon from one tree to ano- 
ther by inoculation, or into different parts of the fame tree; as the 


new caudex of the young bud of one tree will readily unite with the 


new caudex of that of another tree, and as they can be removed en- 


tire during the early ſtate of their growth along with a part of the bark 
only, as ſcarcely any alburnum is yet formed beneath the bark of the 


young twig, from whence the bud is cut or torn. 

But er their greater maturity, ſo that many buds exiſt on one 
twig, or ſcion, and are already furniſhed with radicles paſſing down 
into the ground, as in the enſuing ſpring, it becomes neceſſary to 
ingraft them by cutting off a part of the alburnum, as well as of the 


bark of the new bud; aud to apply theſe in contact with the bark 


and alburnum of another tree, to which they may grow by inoſcu- 
lation of veſſels; whence it appears why budding or inoculation muſt 


be performed ſoon after midſummer, and ingraftmg in the early 


ſpring, as in the former the buds continue to grow by the junction 
of the caudex or bark veſſels alone with thoſe of the tree into which 


they are inſerted, and in the latter by the inoſculation of their veſ- 


ſels with thoſe of the bark and alburnum of the tree, to which they 


are applied and bound. 
5 | 5 | The 


Seer. II. II. 8. UMBILICAL VESSELS. 35 


The ann of the veſſels of a bud cut out of one tree and in- 
ſerted into the bark and alburnum of another, as in the ingraftment 
of ſciobs, is exactly reſembled by a ſimilar operation on animal bo- 
dies, when a tooth is taken from one perſon and inſerted into the head 
of another, and where two inflamed parts grow together, Thus ag 
experienced anatomiſt is ſaid to have eut the two ſpurs from a young 
cock, and applied them to the oppoſite ſides of his comb, which was 
previouſly excoriated, Where they continued to grow and appeared 
like horns ; and Talicotius, whoſe bock lies by me, ſerioufly aflerts, 
that he ſucceeded in making artificial noſes from a part of the {kin of 
the arm of his patients, and has publiſhed prints of the manner of 
the operation, ſo ridiculed by the author of Hudibras, Cheirurgia 
Caſparis Talicotii. 

The growth of an inoculated bud on the bark of another tree, 
where the upper part of the eaudex of the inoculated bud joins with 
the lower part of the caudex of another bud belonging to the ſtock, 
is ſtill more nicely reſembled by the union of the head and tail part 
of two different polypi in the experiment of Blamenbagh, mention- 
ed in Sec. VII. 3. 2. of this work. 
8. As the leaves of trees become expanded, the ſap · juice above de- 
ſeribed ceafes to flow, and the bark of the tree then adheres to the 
alburnum. Afterwards. from the middle of June to the middle of 
Auguſt, as Dr. Bradley has obſerved, there ſeems to be a pauſe in ve- 
getation; at which time the new buds in the boſom of each leaf ſeem 
to be generated, and the bark, which during the two precedin 
months adhered to the wood, now eaſily ſeparates, as in the ſpring, 
according to the obſervation of Duhamel, Vol. II. 261; and vegeta- 
tion, which appeared to languiſh during the heats of midſummer, 
acquires new vigour at the approach of autumn like that of ſpring. 

This circumſtance, which ſeems to have puzzled many naturaliſts, 

is to be explained from the action of the umbilical veſſels of the new 
F 2 . buds, 
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buds, which begin to enlarge as ſoon as they are formed, and in this 
climate have their progreſs ſtopped by the cold during the winter, 


and the moiſture which exſudes from the ſides of theſe veſſels, and 
is extravaſated bet ween the alburnum and the bark, cauſes an eaſy 


ſeparation of them from each other, 
From the new flow of ſap in theſe veſſels about midſummer, being 


probably in part conveyed to the leaves by the rotrograde action of 
their lymphatics in very hot weather, the honey-dew ſeems to ori- 
ginate either as an exſudation from the leaf, or from the veſſels be- 


ing punttured by the aphis, which drinks the vegetable chyle in ſuch 


great quantity that it paſſes through the inſe& almoſt unchanged; 


lee Sect. XIV. 1. 7. and 3.2; and thus cauſes the ſuffuſion of honey 
on the leaves below them for a time in the heat of ſummer. 
Add to this that M. Du Hamel, by nicely meaſuring ſome buds, 


found that they were gradually enlarged at ſome times during the 


winter, and concludes from thence that the ſap-juice, which nouriſhes 
them, continues to flow, though ſlowly, in the milder parts of the 
winter days, Vol. II. p. 262; and adds, that it muſt riſe continually 


during the winter months in ever-green trees, otherwiſe their fo- 
liage would wither ; and alſo in deciduous trees, becauſe the branch 


of an ever- green tree will grow on a deciduous tree, and not loſe its 


leaves in the winter, as the lauro- ceraſus on a cherry-tree, and an 
ever-green oak on a common oak. 


It eſt nevertheleſs be obſerved, that as the umbilical veſlels area 


part of the new bud, as the lacteals and other abſorbents are a part of 
the chick or fetus, the perpetual action of theſe umbilical veſſels 
muſt depend on the bud to which they belong, in the caudex of which, 


between the plumula and radicle, the brain or common ſenſorium, 
and the conſequent vital energy, are believed to refide ; and that whe- 
ther an ingraftment exiſts between the bud and the umbilical ab- 
ſorbent veſſels or not. But as in thoſe animals which have a very 

| ſmall 
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{mall portion of brain ie the head compared with that in the ſpine of 
the back, as in cels, ſnakes, worms, butterflies, if the head be cut off, 
the other parts will continue to live with great activity for hours, and 
even days; ſo it happens to theſe umbilical abſorbent veſſels, which 
in vine-ſtumps, and many herbaceous plants, will continue to pour 
out the ſap-juice in great force and great quantity for many days af⸗ 
ter the exſection of the whole upper part of the plant. 
The continuance of the motion of theſe umbilical veſſels conſiſting 
of a ſpiral line, which are believed to be air-veſſels by many authors, 
is mentioned by Malpighi; who aſſerts, that when he examined them 
in the winter, he could often obſerve them for ſome time to continue 
their vermicular motion 1 ſo as to aſtoniſh him. See Duhamel. Phy. 
des arb. Vol. I. p. 4 | 
9. The umbilical veſſels of this ſe&ioo, like the ions of the 
preceding one, both which are believed to conſiſt of a ſpiral line, as 
ſhewn in Sect. II. 7. may be readily ſeen in cutting a vine-ſtalk ho- 
rizontally, as they at firſt appear full of fluid ; but in a very little time, 
as the fluid exhales or becomes effuſed, a circular area of round holes 
appears to paſs longitudinally interior in reſpe& to the bark; which 1 
ſuppoſe to conſiſt both of the umbilical veſſels, which bleed during the 
vernal months, and of the other radical, cellular, and cutaneous ab- 
ſorbents; the latter of which I ſuſpect to be exterior to the former, 
and to reſide between the bark and the umbilical veſſels, though both 
of them are believed to conſtitute the alburnum of the plant. 
From many ingenious obſervations on vegetables monſieur de la 
Baiſſe draws the following concluſions, which are aſſented to by M. 
Bonnet, and which I ſhall here tranſcribe, as they ſo accurately co- 
incide with the theory above delivered, and as they were deduced 
from different experiments, are a confirmation of it. He lays, 
that the veſſels deſtined to convey nouriſhment to plants are ne1- 
ther in the pith, nor in the bark, nor between the bark and the wood ; 
„ but 
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but in the ligneous fubſtance itſelf ; or, to ſpeak more accurately, that 


thoſe veſſels are themſelves t 


cluded between the 
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hemſelves to every part of the plant.“ Bonnet uſage 


tlles, p. 275. 
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PLATE III. 


Is copied fiom Malpighi Appendix de ovo Incubato, Tom. II. Fig. 54, and repre- 
ſents ne chick in the egg on the fourteenth day of incubation. The chick rolled up 
ſwims in the amnios @ a, which is kept moiſt by very minute veſſels. Round this is 
placed the yolk , to which adjoins the thicker part of the white. The whole is ſur - 
rounded with chorion ddd. On this are ſpread the blood-veſſels, of which the large 
one e emerging from the navel of the chick, and generating the various branches fff, 
terminates in a capillary network. In contact with theſe a redder ſet of veſſels paſles 
with ſimilar ramifications. Another ſet of veſſels g ariſes from the navel, which are 
| ſmaller ones, and are propagated amidſt the ramification of ff. The lungs are white; 
the ſtomach full of milk, or of coagulated albumen or WORE) ; and the inteſtines hang 
out from the navel. 


As two ſets of blood-veſſels terminate on the chorion, and as one branch of the larger 
ſet carries redder blood, and as the lungs are till white; it ſeems evident, that this larger 
ſet of veſſels reſemble the placental arteries and vein of viviparous animals, and that the 
blood receives its red colour by acquiring oxygen from the air included between the exter- 
nal moiſt membrane and the ſhell of the egg ; which air at firſt is ſeen only at the broad 
end, but afterwards extends from thence to the equator of the egg, and probably paſles 
through the other end of the ſhell to that part of the internal membrane, which adheres 
to it. See an analogous plate in Fabricius ab Aquapendente, Tom. I. Fig. 1 13. 8 
alſo Sect. III. 1. 4. and III. 4. 6. of this work. 
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THE PULMONARY ARTERIES AND VEINS OP VEGETABLES. 


I. 1. Leaves not perſpiratory organs, nor excretory nor nutritious organs, nor eleftric 
nor luminous ones. 2. Vital air in the atmoſphere, in water. Lungs of aerial 
animals; gills of aquatic ones. 3. Leaves are the lungs of vegetables. Arteries 
and veins viſible in a leaf of ſpurge and picris coloured by madder, and in bloody 
dock. 4. Upper ſurface only of the leaf reſpires, and repels moifture, and dies if 

ſmeared with oil, and exhales much leſs than the under one. II. 1. Aquatic leaves 


are like the pills of fiſh; have larger ſurfaces, as the uncombined oxygen in water is _ 


leſs than in air; are divided like the leaves on high mountains. 2. Are furniſhed 
with numerous points like gills of fiſh. 3. Which ſet at liberty-oxygen from ſome 
waters, III. 1. Root- leaves of many plants differ-from ftem-leaves. 2. As they 
produce only buds. 3. They differ as common leaves from floral leaves, 4. And 
ariſe ſometimes from the cotyledons, IV. 1. Floral leaves or braftes are reſpi- 
ratory organs to the calys and pericarp. 2. In ſome plants they do not appear 
ill the corol drops off, 3. Recapitulation. Leaves die in the exhauſted receiver, 
V. 1. The corol is 4 pulmonary organ; its colours. 2. Ils vaſcular texture, 
its glands. Some flowers have no braftes, The corol is not for defence. The 
corol of helleborus niger changes to a calys. 3. Corol of colchicum and crocus fall 
off before the bractes appear. Vines bear alternate flowers and leaves. Fruit de- 
| proved of green leaves. 4. Vegetable uterus requires the bractes. Flowers enlarged 
y deſtroying the preen leaves. 5. Plants do not reſpire in their ſleep. 6. Con- 
cluſion. The anthers and ſtigmas are ſeparate vegetable beings ; live on _ and 
acquire greater irruability, and amaterial Jenfuitity. 


1. 1. Taz have been various opinions concerning the uſe of the 
leaves of plants in the vegetable economy. Some have contended, that 
they are perſpiratory organs. This does not appear probable from an 
Experiment of Dr. Hales, Veg. Stat, p. 30. He found, by cutting off 
branches 
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branches of trees with apples on them, and taking off the leaves, that 
an apple exhaled about as much as two leaves, the ſurfaces of which 
were nearly equal to that of the apple ; whence it would appear, that 


apples have as good a claim to be termed perſpiratory organs as 


leaves. 
Others have believed them the excretory organs of excrementi- 
. tious juices 3 ; but as the vapour exhaled from vegetables has no taſte, 
this idea is no more probable than the other. Add to this, that in 
moiſt weather they do not appear to perſpire or exhale at all, as ſhewn 


by ſome ſtatical experiments of Dr. Hales, like thoſe of Sanctorius 


on the perſpiration of the human body ; which perſpiration has alſo 
been ſuppoſed to be an excrement, which is ſhewn to be an erroneous 
opinion; and that its deſign is ſimply to preſerve the ſkin ſupple, 


like the tears diffuſed on the eye-ball to preſerve its N as 


EXPRES in Zoonomia, Vol. II. Claſs I. 1, 2. 14. 


Others have believed that vegetables abſorb much nutriment by 
their leaves, and quote an experiment of Dr. Prieſtley's, who found 
plants placed in water under glaſſes grew much faſter, when the air, in 
which they grew, was occaſionally impregnated with putrid exhala- 


tions. But there is another experiment of Dr, Prieſtley's, which 
' ſhould be mentioned, and that is, that he agitated one part of a veſſel 
of water beneath a glaſs filled with' putrid exhalation, and the whole 


of the water preſently became very fetid. Hence we may conclude, 


that in the firſt caſe the water, in which the vegetable grew, abſorbed 


the putrid exhalations from the air over it, and that-theſe were again 


abſorbed from the water by the roots of vegetables, which cortelpornd 


to the lacteals of the ſtomach and inteſtines of animals; and that they 
thus received nouriſhment from the putrid vapours, and not by their 


leaves, which we ſhall endeavour to ſhew to be ſimply reſpiratory 
Organs, 


Other philoſophers have conceived, that the leaves of plants acquire 


electricity from the air. In anſwer to theſe it may be obſeryed, that 


no 
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no electricity is ſhewn by experiments to deſcend through the ſtems 
ol trees, except in thunder ſtorms ; and that if the final cauſe of ve- 
getable leaves had been to conduct electricity from the air, "oy ought 
to have been gilded leaves with metallic ſtems. 

Others again have ſuppoſed that the leaves of plants acquire a 
phlogiſtic material from the ſun' s light, whence it was believed that 
on this account they turn their upper ſurfaces to the ſun, But though | 

light is more or leſs attracted by all opake bodies, yet if the final 
Hel of vegetable leaves had been to abſorb light, they ought to have 
been black and not green ; as by Dr. Franklin s experiment, who laid 
ſhreds of various colours on ſnow in the ſun-ſhine, the black ſunk 
much deeper than any other colour, and conſequently abſorbed much 
more light. The uſe of light in vegetable reſpiration will be treated 
of in Seck. XIII. 

2. The air of our atmoſphere has been ſhewn by the experiments 
of Prieſtley, Cavendiſh, and Lavoiſier, to conſiſt of twenty-ſeven | 
parts of reſpirable air, called oxygene gas, with ſeventy-three parts of . 
unreſpirable air, termed azotic gas, which are mixed together, not 
chemically combined; whereas water conſiſts of eighty-five hun- 
dreth parts of oxygen to fifteen of hydrogen, which exiſt in their 
ſtate of combination, and are not therefore fit for reſpiration. But in 
water a conſiderable quantity of common air is alſo diſſolved, which 
eſcapes on boiling; and even pure vital air was diſcovered in the 
water of ſome ſprings by ſir Benj. Thomſon, when it was expoſed to 
the ſun's light. Philoſoph. Tranſat, The former of theſe fluids is 
thus adapted to the reſpiration of aerial animals, and the latter to 
that of aquatic ones ; and the analogy between the aerial and aquatic 
leaves of vegetables and the lungs and gills of animals embraces ſo 
many e ee that we can ſcarcely withhold our aſſent to 
their performing ſimilar offices. 

The internal ſurface of the air- veſſels of the lungs 4 men are faid 
to be equal to the external ſurface of the whole body, or about ſif- 
© WIG teen 
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teen ſquare feet, On this ſurface the blood is expoſed to the influ- 
ence of the reſpired air, through the medium of a thin moift pel- 
licle. By this expoſure to the air it has its colour changed from deep 
red to bright ſcarlet, and acquires ſomething ſo neceſſary to the ex- 
iſtence of life, that we can live ſcarcely a minute without this won- 
derful proceſs. 

In aquatic animals, as fith, the blood 1s expoſed to the air, which is 
diffuſed in the water by the gills; the ſurface of which is probably 
greater in proportion to the external ſurface of their bodies, than that 
of the air-veſſels of the lungs of aerial animals to their external ſur- 
faces. Through theſe gzüls, or aquatic lungs, a current of water is 
made perpetually to paſs by the gaping of the fiſh, as it moves, like 
the air in reſpiration; and from this water it is probable the ſame 
material is acquired by the gills of fiſh as from the air by the lungs 
of aerial animals. 

3. The great ſurface of the leaves compaind: to that of the trunk 
and branches of trees is ſuch, that it would ſeem to be an organ well 
adapted for the purpoſe of expoſing the vegetable juices to the influ- 
ence of the air. This however we ſhall ſee afterwards is probably 
performed only by their upper ſurfaces, which are expoſed to the light - 
as well as air, and on that account acquire greater oxygenation, as 
will be ſhewn hereafter : yet even in this caſe the upper ſurfaces of 
the leaves muſt bear a greater proportion to the ſurface of the bark of 


the tree than that of the air=cells of the lungs of animals to their ex- 
ternal ſurfaces. 


Aerial or aquatic animals, by their muſcular exertions, produce a 
current of air or water reciprocally to and from their lungs, and can 
occaſionally change the place, where they reſpire, when the air or wa- 
ter becomes vitiated. But as vegetables have but little muſcular 

power to move their leaves, except in a few inſtances ; and as the air 
or water is frequently nearly ſtationary, where they exiſt, it ſeems to 
have been neceſſary to expoſe their fluids to the air or water on a 
greater 
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greater expanſe of ſurface than in the lungs or gills of animals, which 
well accounts for the exuberant extent of their foliage, | 

In the lungs of animals the blood, after having been expoſed to 
the air in the extremities of the pulmonary artery, is changed in co- 
lour from deep red to bright ſcarlet, and is then collected and returned 
by the pulmonary vein. So in the leaves of plants the vegetable 
blood is rendered yellow in ſome plants, as in celandine, chelido- 
nium; white in others, as in fig-leaves, ficus; and in ſpurge, eu- 
phorbia ; and red in others, as in red beets, beta. And the ſtructure 
of the leaf, as conſiſting of arteries and veins to expoſe the vegetable 
blood to the influence of the air, and to return it to the caudex of 
the bud at the foot-ſtalk of the leaf, e became 11 by the 
following experiment. 

A ſtalk with the leaves and ſeed - veſſels of large dende (cuphorbia | 
helioſcopia) in June 1791, had been ſeveral Find placed in a decoc- 
tion of madder, (rubia tinctoria) ſo that the lower part of the ſtem 
and two of the inferior leaves were immerſed in it. After having 
waſhed the immerſed leaves in much clean water, I could readily 
diſcern the colour of the madder paſſing along the middle rib of each 
leaf. This red artery was beautifully viſible both in the under and 
upper ſurface of the leaf; but on the upper ſide many,red branches 
were ſeen going from it to the extremities of the leaf, which on the 
other ſide were not viſible except by looking through it againſt the 
light. On this under fide a ſyſtem of branching veſſels carrying a 
pale milky fluid, were ſeen coming from the extremities of the leaf, 
and covering the whole underſide = it, and joining into two large 
veins, one on each fide of the red artery in the middle rib of the af 
and along with it deſcending to the foot-ſtalk or petiole. On ſlitting 
one of theſe leaves with ſciſſars, and having a common magnifying 
lens ready, the milky blood was ſeen oozing out of the returning 
vein on each fide of the red artery in the middle rib, but none of the 
red fluid from the wat bl 


— All 
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All theſe appearances were more eaſily ſeen in a leaf of picris treated 
in the ſame manner ; for in this milky plant the ſtems and middle- 
rib of the leaves are ſometimes naturally coloured reddiſh, and hence 


the colour of the madder ſeemed to paſs further into the ramifications 


of their leaf-arteries, and was there beautifully viſible with the re- 


turning branches of milky veins on each ſide. 


In a plant which was ſent to me under the name of ſenecio bicolor, 
but which J have not yet ſeen in flower, the upper ſurface of the 
leaf is green like moſt other leaves, but during the vernal months 
the under ſurface is of a deep red, whence I conclude that the vege- 
table blood acquires the red colour in the terminations of the pulmo- 
nary artery in the upper ſurfaces of the leaves, which becomes viſible 
as it paſſes in the large veins on the inferior ſurface. In the ſame 
manner the red colour of the blood is moſt viſible in the large veins | 


beneath the leaf of the red veined dock, rumex fanguinea. 


4. From theſe experiments the upper ſurface of the leaf appeared to 


be the immediate organ of reſpiration, becauſe the coloured fluid was 


carried to the extremities of the leaf by veflels moſt conſpicuous on 


the upper ſurface, and there changed into a milky fluid, which is 


the blood of the plant, and then returned by concomitant veins on 
the under ſurface, which were ſeen to ooze when divided with fciſ- 


ſars, and which in picris particularly rendered the under ſurface of 


the leaves greatly whiter than the upper one. 
As the upper ſurface of leaves conſtitutes the organ of reſpiration, 
on which the vegetable blood 1s expoſed in the terminations of arteries 


beneath athin moiſt pellicle to theaction of the atmoſphere, theſe ſurfaces 


in many plants ſtrongly repel moiſture, as cabbage-leaves, whence the 
particles of rain lying over their ſurfaces without touching them, as 


obſerved by Mr, Melville, (Eſſays Literary and Philo. Ediab.) have 


the appearance of globules of quick-filver. And hence leaves laid 


with their upper ſurfaces on water wither as ſoon as in the dry air, 


but continue green many days if placed with their under ſurfaces on 
water, 
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water, as appears in the experiment of monſieur Bonnet, (Uſage des 
Fevilles); hence ſome aquatic plants, as the water-lily (nymphæa) 
have the lower ſides of their leaves floating on the water, while the 

upper ſurfaces remain dry in the air. 9 98 | 

This repulſion of the upper ſurfaces of the leaves of aerial plants 
to water bears ſome analogy to the renitency of the larinx to the ad- 
miſſion of water into the lungs of animals ; for if a ſingle drop ac- 
cidentally falls into the windpipe, a convulſive cough is i till it 
is regurgitated. For the ſame reaſon ſeveral plants cloſe together the 
upper ſurfaces of their leaves when it rains, in the ſame manner as | 
in their fleep during the night, as mimoſa, the ſenſitive plant, and 

the young ſhoots of tas: alſine; and of kidney-bean, pha- 
ſeolus. 

As thoſe inſects which have many aun or breathing e 
as waſps and flies, are immediately ſuffocated by pouring oil upon 
them, in the year 1783 I carefully covered with oil the ſurfaces of 
ſeveral leaves of phlomis, of Portugal laurel, and balſams ; and though 
it would not regularly adhere, I found them all die in a day or two, 
which ſhews another ſimilitude between the lang; of animals and the 
leaves of vegetables. 

There is an ingenious experiment of M. Bonnet, (Uſage 35 feu- 
illes) which ſhews that the upper ſurfaces of leaves exhale much leſs 
than their under ſurfaces. He put the ſtalks of many leaves freſh 
- plucked from trees or herbaceous plants into glaſs tubes filled with 

water; of theſe he covered with oil or varniſh the. upper ſurface of 

| many leaves, and the under ſurface of many others, and- uniformly 
| obſerved by the water ſinking in the tubes that the upper ſurfaces 
_ exhaled much leſs than half the quantity exhaled by the under ſur- 
faces, which ſhews them to be organs deſigned for different pur- 
poſes, . 
Il. 1. There exiſts a ſtrict analogy between the leaves of aquatic 
plants, which are conſtantly immerſed beneath the water, and the gills 
3 3 of 
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of aquatic animals, which confiſts in the largeneſs of their ſurface, 
owing to their hair-like ſubdiviſions, and to their being terminated 
with innumerable points. The gills of fiſh conſiſt of many folds of 
blood-veſſels lying over each other, each reſembling a fringe, or the 
downy part on one fide of a feather attached to the middle rib of it, 
by which means they expoſe a greater ſurface of blood to the water 
than is expoſed to the air by the internal membranes of the air-cells 
of the lungs of other animals ; and undoubtedly for this final cauſe, 
becauſe water contains leſs oxygen in its uncombined ſtate, which is 
the material neceſſary to life, than air, though much more of it in its 
combined ſtate, as water conſiſts of eighty-five parts of oxygen to fif- 
teen parts of hydrogen; but it is the uncombined oxygen only diſ- 
ſolved in heat, and diffuſed in water, which e can ſerve the purpoſe of 
animal or vegetable reſpiration. 

The apparatus for this purpoſe, according to Duverney' 8 Anatomy 
of a Carp, is truly curious. He found 43 386 bones in the gills, which 
had ) nine muſcles to give them their due motions. See Bo- 
mare's Dictionaire e Art Poiſſon. And Monro obſerved by the 
numerous diviſions and folds of the membrane of the gills, that their 
ſurface in a large ſkate was nearly equal to the furface of the human 
body. Phyſiol. of Fiſh, p. 15. He adds that in the whole gills there 
exiſt 144,000 ſubdiviſions or folds, and that the whole extent of this 

membrane may be ſeen by a microſcope to be covered with a net- 
work of exceedingly minute veſſels. 

2. In this reſpect the gills of fiſh are reſembled by the ſubaquatic 
leaves of plants, which are ſlit into long wires terminated in points, as 
in trapa, œnanthe, hottonia, the e vida; and the water-ranun- 
culus. This laſt plant, and ſome others, have frequently ſome 
leaves erect in the air, and others immerſed in water, ariſing from 

the ſame ſtem; and it is curious to obſerve that the aerial leaves are 
nearly entire, or divided only into a few lobes; whilſt the aquatic 
leaves are lit into innumerable branches like fringe, and have thus 
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47 
their ſurfaces wonderfully enlarged for the purpoſe of acquiring un- 
combined oxygen from the air, which is diffuſed in the water, and 
which abounds ſo much leſs there than in the atmoſphere; for the 
ſame purpole the plants on the ſummits of high mountains, where 
the air is ſo much rarer, and conſequently abounds leſs with oxygen, 
| have their leaves much more divided than in the plains, as płmpinella, 


petroſelinum, and others, that they may expoſe a more extenſive ſur- 
face of veſſels to the influence of the thinner atmoſphere, 


3. This great enlargement of the ſurface by ſo minute a diviſion 
does not however (ones: to be the only uſe of this uniform ſtructure. 
of gills and-aquatic leaves ; but there 1s another very important one, 
which hath hitherto I believe eſcaped the notice of philoſophers ; and 
that is that points and edges contribute much to the ſeparation of the 
air, which 1s mectunically mixed or chemically diflolved in water, as 
appears on immerſing a dry hairy leaf into water freſh from a pump, 
on which innumerable globules of air, like quick-ſilver, appear on 

almoſt every point. Nor is it improbable that points immerſed in wa- 
ter may in a bright day contribute to decompoſe it, or certainly to ſet 

at liberty its ſuperabundant oxygene, as occurs in the perſpiration of 
leaves when expoſed to the ſunſhine, and to the green matter in the 
experiments of Dr. Prieſtley, which is probably owing to the fine 

points of both of them; and laſtly, when points of ſilk are immerſed 
in ſpring water, which is frequently hyperoxygenated, as in the ex- 
periments of Count Ruqmford, related in the Philoſ. Traniad See 
Sect. XIII. I. 5. 

III. 1. The root-leaves of many perennial plants, which do not 
produce flowers in the firſt year from the ſeed, are different from thoſe 
of future years, as in the rheum palmatum, palmated rhubarb, the 
leaves are ſmall and nearly circular, and not divided into fingers till 
the ſecond year; and in tulip the leaf the firſt year from the ſeed 1s 
ſmall like a blade of graſs, riſing from a diminutive bulb. In other 
perennial plants the rot- leaf is undivided, but at the ſame time larger 

than 
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than thoſe on the riſing ſtem, as in geum, averns ; in ſenecio aureus, 
and the campanula rotundifolia, ſo named from the round form of the 


root-leaf, which is alſo much broader than thoſe on the ſtem, as well 


as undivided. The root-leaves of many biennial, and of ſome annual 
plants, are likewiſe larger, as well as of a different form from thoſe 
on the riſing flower-ſtem, as in turneps and carrots. And laſtly, the 


root-leaves of ſome plants, which rife immediately from ſeeds, con- 


fiſt of the cotyledons of the ſeed, and are thus different from the 
leaves above them. 


2. In reſpect to the root- leaves of palmated rhubarb and of olige, ; 


when theſe plants are raiſed immediately from ſeed, as theſe firſt 


plants are not deſigned to generate flowers and conſequent ſeeds, 


but to produce ſimply another plant like a leaf-bud of a tree, leſs 
oxygenation ſeems to have been neceſſary, and the leaves therefore 


require leſs ſurface, and are in conſequence undivided. In reſpect 
to the root-leaves of geum, and of campanula rotundifolia, which 


are larger than their ſtem-leaves, it is probable that they lay up a 


reſervoir of nutritious matter for the riſing ſtem, like thoſe of tur- 


neps and carrots, and thus require g greater oxygenation, and 1 in con- 
ſequence a greater ſurface. 


3. Another difference of root-leaves from thoſe of the ſtem in annual 


plants often conſiſts in the latter being properly bractes or floral- 


leaves, which will be ſpoken of below, while the root-leaf reſembles 
thoſe belonging to the leaf-buds of trees. Thus in the riſing ſtem 


of wheat the root-leaf produces the firſt joint above the ſoil, and the 
{ſecond and third leaf produce joint above joint, which are each a ſe- 


parate bud riſing on that below it, as is ſeen by the diviſion of the 
pith or hollow part of one joint from another, and at length the up- 


permoſt leaf is a bracte or floral-leaf belonging to the ear. 
4. And laſtly, the ſeed - leaves which riſe out of the ground with 
the firſt joint of the flower-ſtem, as in kidney- bean, phaſeolus, as 


they conſiſt of the placental artery, Which was ſpread on the cotyle- 
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dons of the ſeed, and, now riſing out of the earth, when the nu- 
tritive part has been diſſolved in the terrein moiſture and abſorbed, 
they ſerve the office of an aerial pulmonary organ, or lungs, which 
before ſerved that of an aquatic one, or gills; but wither and fall off 
as the true leaves become expanded. 
IV. 1. The common foliage of deciduous plants conſtitutes the 
organ of reſpiration already ſpoket of, which belongs to the leaf-buds 
during the ſummer months, and drops off in the autumn, when thaſe 
| buds periſh by the cold, or by the natural termination of their exiſ- 
tence. But there is another kind of foliage diſſimilar to the former, 
_ conſiſting of bractes or floral-leaves, which ſupply an organ of reſ- 
piration to the calyx and pericarp of the flower- bud. Theſe frequently 
differ in ſize, form, and colour from the other leaves of the plant, and 
are ſituated on the flower-ſtalk often ſo near the fructification as to be 
confounded with the calyx. In ſome plants there are two ſets of floral - 
leaves, or bractes, one at the foot of the umbel, and another beneath 
each diſtinct floret of it; and in others they appear in a tuft above 
the flower, as well as on the ſtalk beneath it, as in fritillaria impe- 
rialis, crown imperial; and i in others they are ſo ſmall as to be termed 
ſtipulæ or props. 
All theſe kinds of bractes, or 8 "Pe the ee of lungs 
for the parpals of expoling the vegetable blood to the influence of | 
the air, and of preparing it for the ſrerntion, or production and nou- 
riſhment of the vegetable uterus, or pericarp, and of the ſeeds pro- 
duced and retained in it, e before their! impregnation, and al- 
ways after it. 4 
2. It muſt be obſerved that in many plants theſe 8 or 
bractes, do not appear till aſter the corol and nectaries, with the anthers 
and ſtigmas, drop off; that is, not till after the ſeed is impregnated, 
as in colchicum autumnale, crocus, hamamelis, and in ſome fruit- 
trees. The production of the vegetable uterus, or pericarp, with the 


unimpregnated ſeeds included 1 in it, is inn theſe plants accompliſhed or 
U ecvolved, 
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evolved, like the bractes themſelves with the corol and ſexual organs, 


by the ſap- juice, forced up in the umbilical veſſels from ſome previ- 
oufly prepared reſervoir, without the neceſſity of any expoſition to 
the air in leaves or lungs, which are not yet formed, though it may 


acquire oxygenation in the fine arteries of the embryon buds, which 


are ſuppoſed to ſurround the horizontal air-veſſels obſerved in the 


bark of trees. 


As ſoon as the ſeeds become impregnated, the cave and neQaries 


with the ſexual organs fall off, and the pericarp and its contained 
ſeeds are then nouriſhed by the blood, which is aerated or oxygen- 


ated in the bractes, or floral: leaves. Thus the flower of the colchi- 


cum appears in autumn without any green leaves, and the pericarp 


with its impregnated ſeeds riſes out of the ground in the enſuing 
fpring on a ſtem ſurrounded with bractes, and with other green lives 
below them, which produce new bulbs in their boſoms. 

The blood, which thus ſupplies nutriment to the pericarp and its 


- mcluded ſeeds, does not ſeem to require fo much oxygenation as that 
which ſupplies nutriment to the embryon buds ; whence the floral 


leaves are in general much leſs than the root- leaves in many plants, 
and than the common green leaves of almoſt all vegetables. And in 


the plant mentioned in No. I. 3. of this ſection, nodes the name of 

fenecio bicolor, the under ſurfaces of the ſtem-leaves near the ex- ; 
pected flower ceafed to be red like thoſe of the radical leaves, which 
ſeemed to ſhew that the vegetable blood was in them leſs oxygenated, 


Whence it may be believed that leſs irritabihty may be neceſſary 


for the growth of the ſeed than of the embryon bud, as the former 
does not yet perhaps poſſeſs ſo much vegetable life as the latter. And 
laſtly, that as the anthers and ſtigma require greater irritability, and 


ſome ſenſibility, it was neceflary a ſecond time to oxygenate the 
blood which fupplies them with nutriment in the corols of the flowers. 


See Set, VII. 2. 4 


3. . of the arguments tending to few that the leaves 
of 
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of vegetables are their lungs. 1. They conſiſt of an artery, which 
carries the ſap to the extreme ſurface of the upper ſide of the leaf, 
and there expoſes it under a thin moiſt pellicle to the action of the air; 
and of veins, which there collect and return it to the foot- ſtalk of the 
leaf, like the pulmonary ſyſtem of animals. 2. In this organ the 
pellucid ſap is changed to a coloured blood, like the chyle in paſſing 
through the lungs of animals. 3. The leaves of aquatic plants are 
furniſhed with a larger ſurface, and with points like the gills of 
aquatic animals. 4. The upper ſides of aerial leaves repel moiſture, 
like the larynx of animals. 5. Leaves are killed by ſmearing them 
with oil, which in the ſame manner deſtroys inſects by ſtopping their 
ſpiracula, or the air-holes to their lungs. 6. Leaves have muſcles 
appropriated to turn them to the light, which is neceſſary to their 
reſpiration, as will be ſhewn in the Section on Light. 7. To this 
may be added an experiment of Mr. Papin related by M. Duhamel. 
He put an intire plant into the exhauſted receiver of an air- pump, 
and it ſoon periſhed ; but on keeping the whole plant in this vacuum 
except the leaves, which were expoſed to the air, it continued to live 
a long time, which he adds is a proof that the leaves are the organs 
of e Phyſic des arbres, V. I. p. 169. 
V. 1. The organs of reſpiration already deſcribed conſiſt of the 
green leaves belonging to leaf-buds, and of the bractes belonging to 
flower-buds. But there is another pulmonary ſyſtem totally inde- 
pendent of the green foliage, which belongs to the ſexual or amatorial 
parts of the frudiibention only, I mean the corol or petals. In this 
there is an artery belonging to each petal, which conveys the vegeta - 
ble blood to its extremities, expoſing it to the light and air under a 
delicate moiſt membrane covering the internal ſurface of - the petal, 
where it often changes its colour, as is beautifully ſeen in ſome party- 
coloured poppies, thoonh it is probable that ſome of the irrideſcent 
colours of lowers may be owing to the different degrees of tenuity 
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of the exterior membrane of the petal refractiug the light like ſoap- 
bubbles. 

The vegetable blood is then collected at the extremities of the 
corol-arteries, and returned by correſpondent veins exactly as in the 


green foliage, for the ſuſtenance of the anthers and ſtigmas, and for 
the important fecretions of honey, wax, eſſential oil, and the prolific 
duſt of the anthers, and thus conſtitutes a pulmonary organ, as is 
ſhewn by the following analogies. 


2. Firſt, the N ſeucture of the corol, as above deferibed. and 
which is viſible to the naked eye; and its expoling the vegetable 


Juices to the air and light during the day evinces that | it is a pulmonar y 
organ. 
Secondly, as the glands which vroduce the prolific duſt of the an- 
| thers, the honey, wax, and frequently ſome odiriferous eſſential oil, 
are generally-attached to the corol, and always fall off and periſh with 
it, it is evident that the blood is elaborated or oxygenated in this 
pulmonary ſyſtem for the purpoſe of theſe important ſecretions. 
Thirdly, many flowers, as the colchicum and hamamelis, ariſe 


naked in autumn, no green leaves appearing till the enſuing ſpring; 


and many others put forth their flowers, and complete their 3 impreg- 
nation early in the ſpring, before the green foliage or bractes appear, 
as mezereon, and ſome fruit- trees, which ſhews tht theſe corols are 
the lungs belonging to theſe parts of the fructification. 


Founthly, this organ does not ſeem to have been 1 the 
defence of the ſtamens and piſtils, ſince the calyx of many flowers, as 


tragopogon, performs this office; and in many flowers theſe petals 
themſelves are ſo tender as to require being ſhut up in the calyx dur- 
ing the night. For what other uſe then can ſuch an apparatus of 


weste be deſigned? 
Fifthly, in che helleborus niger, 8 after the ſeeds are 


grown to a certain ſize, the nectaries, and ſtamens, and ſtigmas, drop 


off, 
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off, and. the beautiful large white petals change their colour to a deep 
green, and gradually this become a calyx, nclobog and defending the 
ripening ſeeds; hence it would ſeem that the white veſlels of the 


corol ſerved the office of expoſing the blood to the action of the air, 
for the purpoſes of ſeparating or producing the honey, wax, and pro- 
lifie duſt; and when theſe were no longer wanted, that theſe veſſels 


coaleſced, like the umbilical veſſels of animals after their birth, and 


thus ceaſed to perform that office, and loſt at the fame time their 
white colour. Why ſhould they loſe their white colour unleſs they 
at the ſame time loſt ſome other property beſides that of defending 
the ſeed-veſſel, which they {till continue to defend? 


Sixthly, neither the common green leaves nor the bractes are ne- 


ceſſary to the progreſs of the corol, and ſtamens, and ſtigma, or to 


the ſecretion of honey, after the laſt year's leaves are fallen off, as is 


evinced by the flowers of colchicum in the autumn, and of crocus in 
the ſpring, in both which the ſeeds riſe out of the earth with their 
common leaves and bractes ſo long after the diſappearance of the 


flower. In deciduous plants the common green leaves ſerve as lungs 


in the ſummer and autumn to each individual bud, which then pro- 


duces the new buds in its boſom, which are either leaf. buds or 


flower: buds. In the enſuing ſpring the new common leaves are 
the reſpiratory organ belonging to the leat-buds, and the bractes are 


the reſpiratory organ to the pericarp, and its included feeds before or 


after impregnation ; and the corols, as ſoon as expanded, become the 


lungs to the amatorial parts of the fructification, and require neither 
the green leaves nor bractes. 


3. Hence the vine bears fruit at one joint without leaves, and 


leaves at the other joint without fruit. Hence the flower of the col- 
chicum riſes out of the ground without bractes or other green leaves, 


and flouriſhes till the heed 18 impregnated; and the bractes, which riſe 
out of the ground on the ſtem in the following ſpring, are lungs to 
give maturity to the pericarp and ſeed; and the other green leaves are 

£4 EH | — 


———c- 
” 2 
— — 


— 


9 


n A - — — — 
a — - Ae — Mage — —__ 
— — — — - PL RSS D 
Mme ages — ee 


<I- es er ener iS 
3 2 2 — 


— — 


eg FE X — 


3 
— — 


— 


22 ——n 


- 


54 PULMONARY ARTERIES Szer.1V. f. 4. 


for the purpoſe of producing new bulbs round the old one, but can 
have nothing to do with the corol, anthers, ſtigmas, and nectaries, 
which have long ſince fallen off, and periſhed. And laſtly, when cur- 
rant or gooſeberry trees loſe their common green leaves, and their 


| braQees, by the depredation of inſects; the new leaf-buds become ſmall 


and weak, but the corol, anthers, ſtigmas, and nectaries, continue to 


flouriſh, and the fruit becomes impregnated, though it is leſs ſweet 


and of leſs fize from the pericarp and included ſeed wanting their due 
nutrition by the bractes before or after impregnation. 
4. It hence appears that the flower-bud, after the corol, ſtamens, 


ſtigmas, and nectaries fall off, becomes ſimply a vegetable uterus, 


for the purpoſe of ſupplying the growing embryons with nouriſh- 
ment, and poſſeſſes a ſyſtem of ibforbene” veſſels, which brings the 


ſap- juice to the foot-ſtalk of the fruit, and which there changes 1 into 


a pulmonary artery, which conſtitutes the bractes or floral-lexves; and 
expoles the acquired juices to the oxygenation of the air, and con- 
verts them into vegetable blood. This blood is collected again by 
the veins of the braftes, and conveyed by an adapted or aortal artery 
for the various ſecretions of ſaccharine, farinaceous, or aceſcent ma- 


terials, for the nouriſhment of its included embryons, or the con- 
ſtruction of the fruit and ſeed - lobes. 


At the ſame time, as perhaps all the veſſels of trees inoſculate, the 


fruit may become ſweeter and larger when the green leaves as well as 


the bractes continue on the tree; but the corols with the ſtamens, 


ſtigmas, and nectaries, (the ſucceeding fruit not conſidered) ſuffer, I. 
believe, no injury, when the green leaves and even the bractes are 
taken off, as by the depredations of inſects. 


Some floriſts have ob- 


ſerved this circumſtance, and affirm that in many plants when the 
leaves are pulled off, the flowers become ſtronger from their then 


others! in its vicinity are cut away. 


producing no bulbs, as in tulips and hyacinths. The inoſculation of 
vegetable veſſels is evinced by the increaſed growth of one bud, when 


5. The 
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5. The ſleep of plants has been. much ſpoken of by Linneus and 


others, but there is a wonderful circumſtance occurs in it, which has 
not been noticed; which is, that it ſeems to reſemble the torpor of 
inter- ſleeping inſects and other animals, as many plants do not ap- 
pear to feſpire during this part of their exiſtence ; for. ſome vegeta- 
bles cloſe together the upper ſurfaces of their leaves, both ddting 
their ſleep and in rainy weather, as mimoſa, ſenſitive- plant; pha- 
ſeolus, kidney-bean; and the terminal ſhoots of alſine, chickweed. 
Many other plants cloſe their petals and calyxes during their ſleep as 
well as in rain, as convolvulus; and ſome even in the bright day- 
light, as tragapogon; and yet all theſe plants are believed by gardeners 
to grow, when young, faſter in the night. 
We muſt obſerve, that this ſleep of plants, though it may een dle 
the torpor of winter-fleeping animals, is not to be confounded with 
the ſtate of deciduous plants in the winter, as that conſiſts in the 
death of the laſt year's bud, and the embryon condition of the new 
| buds. It would hence appear, that perpetual reſpiration is leſs ne- 
ceflary to the vegetable than to the animal world ; and that as leſs is £ 
walted during the inactive ſtate of fleep, it is poſſible that young 
plants may ales in weight, or grow faſter, during this ſtate of 
inactivity, as animals are obſerved to reſpire leſs e during 
their ſleep, and yet are believed when young to grow faſter e 
their hours of reſt than of exerciſe. So both in the experiments of 
Dr. Hales and Dr. Walker on plants during the bleeding ſeaton, the 
aſcent of the ſap- juice not only ſtopped during the night, but ſome- 
times became retrograde, which might nevertheleſs be aſcribed to the 
torpor of the abſorbent ſyſtem ndured by cold, as well as to that of - 
fleep. 
6. We may draw this general EY that the common leaves of 
trees are the lungs of the individual vegetable beings, which form 
during the ſummer new buds in their boſoms, whether leat-buds or 
flower-buds, and which in reſpect to the deciduous trees of this cli- 
| | mate 
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mate periſh in autumn; while the new buds remain to expand in the 
enſuing ſpring. Secondly, that the bractes, or floral-leaves, are the 
lungs of the pericarp or uterus, aud to the growing ſeeds which it 

18 contains, as the bractes on the ſtem of the crown-imperia}, fritil- 

C | laria imperialis, and the tuft above its flowers. And thirdly, that 
the corol or petals are the lungs belonging to the anthers and ſtigmas, 

which are the ſexual or amatorial parts of the plant, and to the nec- 
taries for the ſecretion of honey, and to the other glands which affords 
eſſential oil and wax. 

Laſtly, the ſtamina and ſtigma with the petals and nectary, which 
conſtitute the vegetable ales, and the amatorial part of the female, 
WO as they in ſome plants appear before the green leaves or braCtes, as in 
11 colchicum and mezereon, and in all plants fall off when the female 
Ut uterus is impregnated, would appear to be diſtin beings, totally 
different both from the leaf-buds, which produce a viviparous pro- 
geny; and alſo from the bractes with the calyx and , Which 
Wh | Conſtitute the vegetable uterus. | 

They muſt at firſt receive nutriment from the vernal ſap-juice, like 
the expanding foliage of the leaf-buds, or the bractes of the flower- 
buds. But when the corol becomes expanded, and conſtitutes a new 
10 pulmonary organ, the vegetable juices are expoſed to the air in the 
1 extremities of its fine arteries beneath a moiſt pellicle for the purpoſe 
W - of greater oxygenation, and for the important ſecretion of honey ; 
"i and then the anthers and ſtigmas are ſupplied with this more nutri- 

tious food, which they ao from its receptacle, the nectary, after 
it has there been expoſed to the air, and are thus furniſhed with 
greater irritability, and with the neceſſary amatorial ſenſibility, and 


live like bees and butterflies on that nutritious fluid. SEC Sect. VIL 
II. 4. 
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ion performed without a heart, as in the aorta and liver of fiſh. 3. Force of. the © 
_ mouths of abſorbents greater than that of the heart in Producing circulation. Why 


there is no pn ation in the vena "hy ay "Circulation in the veins of animals 
produced by abſorption, 


* 


Very fmall reſiſtance in the capillaries and gland. 0 


Wounds in trees ſtrongly abſorb fluids except in the Bleeding ſeaſon.” . 4. Vegetable © 
veſſels too minute to carry red blood, hence not eaſily injected with coloured "fluids. © 


Charcoal injected with quickſilver, or melted war. 5. Recapitulation, Circula= , 
tion performed by irritability of the veſſels, and by the great power of abſorption; . 


and the action of the ſi des of veſſels confi Ring of a ſpiral line. 6. Vaſels: units at 


the lower and upper caudex gemmæ. Abſorbents and umbilical veſſels comiſt of : 


a ſpiral line. Experiment by placin 8 exphorbium firſt i in a decoftion of galls, and 
hben in a ſolution of green vitriol. Junction of great vein, abſorbent trunk, and 


pulmonary artery in the upper caudex gemmæ. Embryon bud ſeen in contaZ citb 


the pith. Experiments with charcoal nected avith white ; paint, *. wan, and 
Quick lee. „ : 


N n 5 
1 1 


7 A and arteries in vegetables have 9 veins, Shewh by experiment 2 72 : 
picris, tragopogon, and euphorbia. Seen in the calyx of Aotwvers. # Circulation - 
foewn by ingrafting ftriped-paſſion-flower, and jaſmine, and hardier fins on can- 
kered ſtems, from Fut. grafts on bad flocks degenerating. 2. Vegetable circulas © . 


. Tur two principal kette in animal bodies are "the pulntdhacyy, Fa 


ame and the aorta. The former, receives the blood ft. rom the right 


cavity of the heart, and | diſperſing 1 it round all the air-cells which 
: terminate the bronchia, or air- pipes of the lungs, expoſes it to the i ins 


fluence of the atmoſphere through the thin moiſt membrane, which 
lines them. This we have merh! in Sect IV. I. 3. to be reſembled 
in ) its office by the vegetable arteries, which carry their blood up the 
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„ tile of the leaves, and expoſe it on the upper ſurface of them 
to the influence of the air through a thin moiſt pellicle, where it 
changes its colour, and returns by correſpondent veins like the blood 
. animals. wh, 4 1 | 
The aortal arteries of the' more perfect Himmels receive the blood 
en the left cavity of the heart, after it has been expoſed to the 
influence of the air in the lungs, and diſperſe 1t by numerous rate 
'. fications over the whole body for the;purpoſes of ſecretion and nu- 
trition. In leſs perfect animals the aorta itſelf has a pulſation, and 
| carries forward: the blood without the aſſiſtance of a heart, as may be 
ſeen in the back of a full-grown ſilk- worm by the naked eye, and 
very diltinetly by the uſe of a common lens. After» the blood has 
f paſſed the various glands and capillaries, it is received by another ſyſ- 
EF DAP veſſels, the veins, which conſtitute a kind of reſervoir for the 
_ © quantity of blood, that remains unexpended by the ſecretions, ex- 
cretions, nutrition, and growth of the animal; by theſe it is again 
carried to the right cavity of, the heart, and again cape in the 
1ungs to the inlluenee of the air. „„ „ 
> a ſimilar manner the branching veins, which bring the blood 
from the leaves of plants, after it bas been expoſed to the influence 
ol the air, unite at the foot-ftalk of each leaf into more or fewer 
trunks, as may be ſeen. in tearing off the foot · ſtalk of a leaf of a 
cheſnut · tree from the ſtem ; and there without the interpoſition of a 
heart, like the circulation 1 in the aorta of fiſh, and that in the livers! 
of red- blooded animals, theſe venous trunks take the office of arte- 
ries, and diſperſe the blood downwards along the bark to the roats, 
and to every other part of the vegetable ſyſten, performing the va- 
rious purpoſes of ſecretion, on, and nutrition, as Was ſhewn 
| in the experiment of placing a fig-leaf in a decoction of madder, 
deſcribed in Sect. IV. 1. 3. of this Wot's. EGS 
But as vegetables drink up their adapted hn perpetually 
from the moiſt earth, and in conſequence muſt be ſuppoſed to take 
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up no more than theie perpetual waſte may require, I formerly „„ | 
lieved, that this reſervoir, or venous ſyſtem, was not neceſſary in vege- 
tables; and that therefore probably it did not exiſt, I was induced to 
adopt this idea from having obſerved i in cutting aſunder a ſtem gf large,” N 
ſpurge, euphorbia helioſcopia ; ; in which the riſing ſap could not bee 5 
miſtaken for the milky blood; that much r more of the vegetable blood 
flowed from the upper part of the plant than from the lower part of OS 
it; and I therefore ſuſpected, that there was no returning veins cor-, 
reſpondent to the deſcending aortal arteries. But firſt this muſt ne- 
ceſſarily occur from the veins returning from the root effuſing their N 5 
blood ſlower than the arteries of the upper part of the plant. „ 
ſecondly, if there were no returning veins from the lower part of! 
the plant, thite ought to have been no effuſion of blood from it. 1 15 25 = 
have fince obſerved on cutting aſunder a large plant of picris, A 
a large plant of tragopogon ſeorzonets and inſtantly inſpecting them 
with a common lens; that two concentric circles of veſſels were 
viſible, which oozed a milky j Juice 3 ; the internal circle of the Upper 
diviſion of the two plants, and the external one of the lower divi- Fr ig 5 
ſion, appeared to bleed more copiouſly, and in quieker ſtreams, than Fs 
the external circle of the upper diviſion, and the internal one of the SO 
lower diviſi ion; whence I concluded, that the veſſels of the internal 5 
- circles were arteries, and thoſe of the external ones veins ; - and that VVV 
the arteries of the upper part of the plant, which ariſe from the up- | 
per part of the caudex of each individual bud, were thus ſeen to pour 
- out more blood, and in a quicker ſtream, than the veins of the lower 44; 
part of the, plant, as they return from the roots, „ *y #2? 
Add to this, that as the pulmonary artefies'i in the green r of * 
Plants, and in their petals, have correſpondent veins viſible to'the wes... Megs: | 
. that theſe are alſo ſeen in, the calyxes of ſome flowers, which 
from their other evident uſes can not be eſteemed pulmonary organs : SALINE. 
There is the ſtricteſt analogy to believe, that the aortal arteries of N 
| hack; of ch trunk aud roots have 0 their correſpondent veins. 
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Nevertheleſs to evince that the veſſels returning from the roots 
of plants, which oozed out a milky juice, were in reality not ab- 
ſorbent veſſels, I cut off the ſtem of a large ſpurge plant, euphor- 
bia helioſcopia, about a foot and half 55 the ground, and bent it 
down into a cup of a decoction of madder, rubia 10 e in which it 
was confined two or three minutes; and wiping the end clean, I pre- 

ſently cut off about an eighth of an inch of it with a ſharp penknife, 
and obſerved with a common lens the large abſorbent veſſels to be 
coloured with the madder, while the veins continued to effuſe a little 
white blood; and thus demonſtrated both the exiſtence of abſorbent | 
veſſels and returning veins. See Sect. II. 2. 
At the ſame time the upper part of the plant had alſo its ſtem ſet 
in the decoction of madder, and after two or three minutes on cutting 
off about the eighth of an inch of it, or ſimply by wiping the extre- 
| mity, the large abſorbent veſſels were ſeen by the: naked eye to be 
B | coloured with the madder, and the arteries continued to effuſe a large 
| a quantity of milky blood. The ſame experiments were tried on a plant 
B of tragopogon with the ſame event. , 
| It ſhould be here obſerved, that the decoction of ade: ſhould 
be freſh made, as otherwiſe the colouring matter is liable to form it- 
| 53 ſelf into molecules, too large ts be 8 by any other veſſels but 
WM the trunks of the abſorbents, which may be ſaid to reſemble the re- 
ceptaculum chyli of animals, as they paſs from the lower extremity 
of the caudex of each bud to the upper 9 | 
A proof of the, circulation of the juices of plants has TR de 
from the communication of white ſpots from A crafted ſcion to the 
whole of the tree in which it was ingrafted. Mr. Fairchild budded 
a paſſion-tree, whoſe leaves were ſpotted with yellow, into one which 
bears long fruit. The buds did not take, nevertheleſs in a fortnight 4 
yellow ſpots began to ſhew themſelves about three feet above the i in- 
| oculation ; ; and in a ſhort time WMerwardt yellow ſpots appeared o' 
. ſhank, 
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a ſhoot, which came out of the ground 8 another part of the plant. 
Bradley on Gardening, Vol. II. p. 129. . 3 
And Mr. Lawrence obſerves, that the yellow Qriped jaſſamine has ; 
afforded a demonſtration of the circulation of the j Juices in a tree; he 
inoculated in Auguſt the buds of ſtriped jaſſamine- trees into the 
branches of plain ones; and aſſerts, that he has ſeveral times expe- 
rienced, that if the bud lives but two or three months, it will com- 
municate its virtue or diſeaſe to the whole circumfluent ſap, and the i 
tree will become entirely ſtriped. Art of Gardening, p- 66. Theſe 5 * 
are both of them important facts, as they are Fenton from reſpeQtble | 
authorities. : 1 3 2 8 
| And I think I have myſelf n in, two pear-trees About twenty . 
years old, whoſe branches were much injured by canker, that on in- 
grafting bankes pear-ſcions on their ſummits, they became healthier 
trees, which can only be explained from a better ſanguification pro- 
duced in the leaves of the new budjs. | 
It has alſo been obſerved by an ingenious lady, that though 7 
trees ingrafted on various kinds of ſtocks are ſuppoſed to bear ſimilar 4 
fruit, yet that this is not accurately ſo; as on {ome ſtocks ſhe has known 8 GY 
ble ingrafted ſcions of apple- trees to ſuffer conſiderable” change for. the - 
worſe compared with the fruit of the parent · tree; whereas thoſe ſeiöne, . 
which can be made to grow by ſtriking roots into the earth, ſhe be- 
lieves to ſuffer no deterioratioii. If this really occurs, it ſhould, be LE 
in a very ſlight degree, as the fruit is formed by the action of ſecre - . 5 
tion, and depends on the glands of the part more than on any ſligir „ 
; change of the vegetable blood, from Which the ſecgetion" 18 ſelected or 12 
page S$oduted, "Neverthdefs if the fact be aſcertained, it confirms the * 
truth of the exiſtence of a vegetable circulation. „ * . 
: 23. "The circulation of the vegetable juices in the faves of plauts, , , | 
N 5 and 4 in their, trunks and roots, is performed without a heart, and is 50 
0 very ſimilar to that in the aorta of fiſh.” In fiſh the blood, after Bay-: 8 
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3 ms Fes through their gills, does not return to the heart, as. from gt 
þ. 1 2 2 | ü 3 . . he, the r 
N a " F 4 1 * * 4 4 = * 1 Þ 
| a | ak 1 1 4 1 * : 
* x ph ; % * o * | | * ? F 0 
r 4 + * * Oo 4 
4 4 1 r 2 * 4 — 
* me * e 5 o % - | 
« "I * — 
10 * * | - , 1 ; 
« 9 1 45 
5 | 6 s 5 r 1 e pF 5 1 . — 
% | * o | | 1 
$ . 4 * A 4 * F 4 


#8 


* 
1 
1 
* 


6: 40A, AR ERIES rer. V. a 


the lungs of air-breathing animals; but the pulmonary vein, taking 


the ſtruckure of an artery, after having received the blood from the 
gills, which there gains a more florid Sieur, diſtributes it to the other 
parts of their bodies. A ſimilar ſtructure obtains in the livers of fiſh, 


as well as in thoſe of air-breathing animals; the blood is collected 


from the meſentery and inteſtines by the branches of their proper 


veins, which unite on their entrance into. the liver, branch out 


again, and aſſume the office of an artery, under the name of vena 


portarum, diſtributing the blood through that large viſcus for the 


1 purpoſe of the fecrthion of bile; whence we ſee. in theſe animals | 


7 
two circulation independent of the power of the heart. Firſt, that 


which begins! in the meſentery and inteſtines, and paſſes through the 
F liver; < * ſecondly, that beginning at the termination of ile veins. 


of the gills, and paſſing through the other parts of the body ; both 


| which circulations are carried on by the action of thoſe reſpective ar- 
teries and veins. Monro's Phyfi ology of Fiſh, Ni.. „ 


IX 
» 


The courſe of the fluids in the leaves, and i in the trunks and roots 


£ of vegetables, i is performed in a ſimilar manner. Firſt, the abſorbent | 


* 


a veſſels of the roots, of the internal cells, and of the external bark, with 
the venous blood returning from thoſe parts, unite at the foot-ſtalk 


of the leaf; and then, like the vena, portarum, an artery commences | 
without the intervention of a heart, and receiving the ſap and venous 


4 © blood ſpreads: it in numerous ramifications,on the” upper ſurface of the 


leaf; here it changes its colour, and becomes vegetable blood; and is 


again collected by a pulmonary vein, and returns on the under ſur- 


face of the leaf. This vein, like that which receives the blood from 
the gills of fiſh, aſſumes the office of an artery, which correſponds 


| with 'the aorta of animals; and branching again diſperſes the blood ef 


upward to the plumula or ſummit of the bud, from its caudex at the 
© foot-ſtalk of the leaf, and downward along the bark of the trunk to 
the roots; where it is received by a vein correſponding t to the vena cava 


of animals, after having e What was required for the ſecre- 
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tions, excretions, and nutritition, and returns to the caadex of the bud, 3 1 0 
and to the foet-ſtalk of the leaf. . 5 | - 


a \ 
* 


3. The power, which produces a citeulation without a heart i in 
vegetables, acts with an aſtoniſhing force. In ſome = the experi- . 
ments of Dr. Hales, who fixed olaſst tubes to vyine-ſturps in the ſpring,” 
the ſap- juice roſe above thirty feet; and in ſome trees muſt proba- | « N 


bly ariſe {till higher in the vernal months before the leaves are en- 


pended ; and this either ſolely by the activity of the abſorbent mouths 3 . x 


of theſe veſſels, or aſſiſted by the vermicular action of their bdes, . 
Vhich appear to conſiſt. of a a ſpiral line, as\deſcribed i in Sed. II. 7. of e 


this work. 15 1 


When the ſap-juice riſes thirty-five feet bigtn whach j is about the Ba . 
5 weight of the atmoſphere, the column preſſes about fourteen ppundss 
on every ſquare inch. N ow if the area of the mouth of an abſorbent ws 
veſſel be only one ten thouſandth' part of the area of a ſquare inch, the. 82.7 
ten thouſandth part of fourteen pounds is the whole that counteracts „ 


the efforts of each abſorbent mouth; and as the veſſels of vegetables rh | 
appear to have both very minute diameters, and very rigid ſides, they 3 
are thence prevented from aneuriſm or rupture d the Preſlure of 0? WS. | 
high a column of ſap- juice. 3 a „„ 
The ſame philoſopher, by fixing glaſs tubes t6 the arteries of horſes, | 6 * 


as near the heart as was practicable, found, the blood in them to riſe 
ws J 
only nine or ten feet; whence it appears, that a circulation of blood © _ 
may be carried on more forcibly by the action of the mouths of EE 
f ſorbent veſſels, than by the apparently more violent exerti8ns of the 
heart, the power: of which was calculated by Borelli and others to be 
ſo enormouſſy g great, as to equal the preſſure of ſome thouſand pounds, a 
as the counter preſſure of the moving blood acts on ſo large a ſurface N 
as that of the whole internal | ſides of the heart. e 
But as a column of blood nine feet high preſſes with lefs thin one 
third of the weight of the at moſphere, or about four pounds on every 
ſquare inch of ſurface ; and as the internal ſurſace of the left cavity 
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of the heart of a horſe may not exceed thirty ſquare inches, its whole 


power does not overcome the reſiſtance of more than 720 pounds. 


Hence it becomes intelligible, how the circulation of the blood i in 


the vena portarum of the liver is performed without any apparent 


pulſation, or contraction of its ſides like an artery, which ſome have 
indeed ſuppoſed it to poſſeſs, but ſimply by the force of abſorption 
exerted by the mouths of the veins, which ſupply it with blood. 

Secondly, how the circulation of the blood in the bodies of fiſh, ex- 


cept in their gills, is carried on through their ſyſtem without the ac- 


tion of the heart. And thirdly, bow the blood in the vena cava of 


the human body, as well as the fluids imbibed by the lacteals and 
lvymphatics, are carried forwards to the heart by the power alone of 
their abſorbent mouths, which drink up their blood from the capil- 


laries, or their other fluids from the ſurfaces or cavities of the body. 


And laſtly, how the whole circulation in vegetables is performed in 
very minute veſſels without valves, and without a heart, ſolely by 

the power of abſorption, circumſtances which have long perplexed 
the phyſi ology both of the animal and vegetable Eingdoms. 


Another circumſtance attending the eireglation of the juices i in ve- 
getables, as well as the circulation of the blood in animal bodies, has 


not been ſufficiently attended to; and that is, that the reſiſtance to the 


paſſage of theſe fluids from the terminations of the arteries, in what 
are termed capillaries, to the begiunings of the veins, and through 
the glands of various kinds, is Rach fo thag 1 is generally imtxingd, 


as we ſee with what's oreat force the mouths. of both the vegetable | 


and animal abſorbents imbibe their fluids : - and that the bovine) of 


the veins, and the mouths of the lacteals and lymphatics, and proba- 
bly thoſe belonging to every kind of gland, poſſeſs this great power of 
abſorption. Ang that on this account, when wounds are made i in 
trees in the ſummer months, when the umbilical ſap-veſſels of the 


root have ceaſed to act, ſuch wounds powerfully abſorb any fluid, 
whether ſalutary or poiſonous, which is applied to them, which does 
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not occur during the bleeding ſeaſon, as the ue from the diſ- 
ſevered veſſels of the alburnum ſupplies a greater * of fluid 
than the other parts of the wound can imbibe. 

4. The red particles of blood have been ſaid by Lewenhook and 
others, who have inſpected them in microſcopes, to be of. the ſame 
ſize in all creatures. Hence nature has formed no very ſmall animals 
with a general circulation of warm red blood ; the mouſe and hum- 
ming bird are perhaps the leaſt. ' When it was neceſſary to form the 
veſſels much more minute, a diluter kind of yellow or milky blood, or 
one nearly tranſparent, conſtitutes the greateſt part of the vital fluid, 
as in inſects of various kinds, and in the white muſcles of fiſh; 

whence aroſe a difficulty to the anatemiſt of viſibly injecting theſe 
ſmaller ſeries of veſſels, as they are too minute to convey almoſt Any 
coloured particles. 
In the vegetable world the finer ſyſtems of their veſſels have ſtill 
greater tenuity, and hence evade our eyes and microſcopes; and as 
their coats poſſeſs at the ſame time a greater rigidity, they are in ge- 
neral on that account alſo incapable of receiving coloured injections, 
which has rendered the anatomy of plants ſo much more difficult to 
inveſtigate than that of animals, and muſt apologiſe for the imperfec- 
tions By this part of the work, but affords no argument n the 
exiſtence of a vegetable circulation. 

It is probable that by immerſing charcoal, nicely made by flow calci- 
nation, in quickſilver, or even in alte coloured wax, as it ſo greedily 
abſorbs almoſt all fluids, when recently taken from the fire, or cooled 
without the contact of air, we might produce beautiful vegetable pre- 
parations, and give more accurate light into the anatomy of plants. 
But the column of quickſilver employed to puſh forwards the injection 
ſhould not be too high, leſt it ſhould rupture the veſſels it ought 
only to fill, as I ſappole has ſometimes happened! in thus injecting 
the glands or capillaries of animal bodies. 

5 Recapitulation. We may finally conclude, that the circulation 
K of 
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of vegetables is performed like that of animals by the irritability of 


their veſſels to the ſtimulus of the fluids, which they abſorb and pro- 


trude; that is, that the extremities of the branching veins of the 
leaves forcibly abforb the vegetable, blood from the extremities of their 
arteries, which correſpond with the pulmonary arteries of animals; 


and that it is thus puſhed on to the foot-ſtalk of the leaf, where 


the veins unite, and branching out again take the office of an artery, 
like the aorta in fiſh, without perceptible pulſation, The blood in 
this artery is puſhed forwards by that behind it, the motion of which 


was given by the power of abſorption in the pulmonary vein, till it ar- 


rives at the extremities of theſe aortal branches, and is there again 
forcibly abſorbed by the terminations of the correſpondent veins, and 


again puſhed forwards to the caudex gemmæ, and to the toot- ſtalk 
of the leaf, like the blood in the vena cava of animals, 


A part of this blood is at the fame time forcibly ſelected and ab- 


ſorbed by the various glands for the purpoſes of the necelfary ſecre- 


tions, excretions, or nutrition; and the ſap- juice or chyle and the 
water, which is acquired by the abſorbent veſſels, that correſpond to 


the lacteal and lymphatic veſſels of animals, is carried, as well as the 


remainder of the blood, to the foot-ſtalk of the leaf. Here theſe ab- 
ſorbent veſſels are believed to puſh their contents into the veins cor- 
reſpondent to the vena cava of animals, and which now uniting with» 


out the intervention of a heart, aſſume the name and office of the pul- 


monary arteries; and branching out upon the leaf expoſe the return- 
ing blood and new fap-juice to the influence of the air. And finally, 


all this 1s accom pliſhed by the power of abſorption, as in the aortal ar- 
teries, and vena portarum, of fiſh, which is excited into action by the 


| irritability of the mouths of theſe veſſels to the nen of the fluids, 
which they abſorb, 


2d. A circulation of vegetable juices, in every reſpect ſimilar to that 


in the common leaves above deſcribed, exiſts in the bractes or floral- 
leaves, except that the leaves of the leaf. bud prepare their juices for 


the 
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the production and nouriſhment of other buds: in their boſoms ; but 
theſe bractes, which are the lungs of the fructification, prepare their 
Juices for the nouriſhment of the pericarp and its included ſeeds, but 
not for that of the corol with its anthers and ſtigmas, as theſe in 
many flowers exiſt before the production of the Horal-leaves, as in 
colchicum and hamamelis, | 

3d. Another circulation of vegetable j juices exiſts 1 in the ſexual 
parts of flowers, including the neRaries and corols. In the corols 
the vegetable blood is expoſed to the influence of the air, and pre- 
pared for the ſecretion of honey, which is the food or ſupport of the 
anthers and ſtigmas, as treated of in the ſection IV. V. 1. and in Sec- 
tion VII. 4. In theſe the progreſſion and circulation of the fluids muſt 
be cauſed by the power of abſorption, which we have ſhewn to be a 
greater force than that of the heart of animals, 
xh. The progreſs of the fluids imbibed by vegetable laQeals from 
the earth, and by their lymphatics from the air, and from the ſur- 
faces of their internal cells, is evidently began and carried on by the 
power of abſorption of their terminating mouths, and the annular 
contraction of their ſpiral fibres. 

5th. And laſtly, the wonderful force with which the POSING is 
drank up and protruded in the umbilical veſſels, which expands and 
nouriſhes the buds of trees, and which forms the wires of ſtrawberries 
above ground, and thoſe of potatoes under ground, with the great 
variety "of bulbs and root-ſcions, is to be aſotibed to this ſingle princi- 
ple of abſorption. Except that ſome of theſe long 1 8 5 veſſels 
are evidently compoſed of a ſpiral line, as e in Sect. II. 7. and 
which may by the annular contraction of this ſpiral line carry the 
fluids they have abſorbed with great force either 1 in a forward or re- 
trograde direction. 

6. Finally I conclude, that the branching abſorbents of the roots 
unite at the lower caudex of each bud, l it riſes out of the earth, 

=; K 2 and 
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and forms a large trunk, which paſſes up the alburnum of the tree to 
the upper caudex of the bud at the foot-ſtalk of the leaf, and may 
be compared to the receptaculum chyli of animals extended to ſo 
great alength ; and that it there joins the great returning vein, which 
alſo is compoſed of the branching veins 8 the roots uniting at the 
lower caudex of the bud, and aſcending terminates at the upper 
caudex of it, where it becomes again branched, and forms the pul- 
monary artery. 

The aorta or great artery deſcench, I eppes, along with the great 
vein, or vena cava above mentioned ; and branching in the roots be- 
low, and on all other parts of the individual leaf. bud, performs the 
offices of ſecretion and nutrition. The pulmonary arteries and veins 
belong to the leaf; the former expoſes the blood to the atmoſphere 
beneath a thin moiſt pellicle, whence it becomes oxygenated, and pro- 
| bably acquires ſome warmth, and phoſphoric acid, and the ſpirit of 
vegetable life, The latter collects the aerated blood by its branches, 
and conveys it to the upper caudex of the bud, at the foot-ſtalk of the 
leaf, where it bẽcomes the aorta or great artery above mentioned, 

The ſides of the long abſorbent cracks; or receptacles of chyle, 
which riſe from the lower caudex and terminate in the upper caudex 
of each bud, as well as the long trunks of the umbilical veſſels de- 
ſcribed in Sect. III. evidently conſiſt of a ſpiral line, as well as thoſe 
trunks of abſorbents, which imbibe aqueous fluids from the air, and 
a part of their perſpirable matter on the ſurfaces of the leaves. But 
whether the pulmonary and aortal arteries or great 1 veins conſiſt of a 
ſimilar ſtructure is not yet aſcertained. 

I ſhall here relate the following experiments, which were made a 
few days ago, to confirm or 1 the ideas above delivered. 

Some ſtems of large ſpurge, euphorbia, were ſet upright in a de- 
coction of oak-galls, and others in a ſolution of green vitriol. On the 
next day theſe were reciprocally removed from the one to the other, 

as by this management I ſuppoſed that the black molecules would 


be 
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be diner! in the veſſels of the plants, and would thence appear 
higher in thoſe veſſels than if the black molecules had been formed 
by a mixture of the two fluids previous to their abſorption. 

On cutting theſe horizontally ſlice after ſlice with a ſharp knife, 
and inſpecting them with a common lens, the milky blood was ſeen 
to ooze, as before deſcribed, from an external ring of the bark; and 
an interior ring of coloured points was agreeably viſible many inches 
up the ſtem ; but on ſlicing the ſtem from below up to the inſertion _ 
of the leaves and buds in their boſoms, I perſuaded myſelf that I 
could perceive the coloured abſorbents of the ſtem enlarged at the 
part where each with the attendant vein changes into a pulmonary 
artery, and paſſes into the leaf, forming three or more of the ribs of 
it, and thus conſtituting the upper part of the caudex gemmæ. 

Another circumſtance was beautifully viſible, which" was, that the 
coloured cylinder of abſorbent veſſels had evidently ſeparated to allow 
the new bud to apply its interior termination to the pith; which pro- 
bably, when it was ſecreted by the glands of the caudex of the parent 
bud, found in this ſituation a proper nidus, and due nutriment for its 
embryon ſtate, as in the uterus of the female. 
Some other kinds of experiments I directed with 1 on to ſhew | 
the part of the lower caudex of each bud, where the branching ab- 
ſorbents and veins of the root unite each into one trunk, before they 
aſcend along the bole of the tree; and alſo to ſhew, as in the above 
experiment, the upper caudex of each bud, where the veins are 
joined by the abſorbents, and become the pulmonary arteries of each 
leaf, but did not ſucceed quite to my with, though what I could ob- 
ſerve ſeemed to confirm the above theory. I had not leiſure to re- 
peat the experiments with ſufficient attention, but ſhall here in few. 
words deſcribe the manner of making them, hoping ſome one may 
be induced to proſecute them with 8 and to injcct vegetable 
veſſels, as the anatomiſts do thoſe of animals. 

A part of a leaf-ſtalk, and the Joint to which it adhered, with 

9 5 about 
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about half an inch of the ſtem above and below the joint, were cut 


off from ſome laſt year's twigs, and alſo the caudex of ſome herba- 
ceous plants. Theſe were covered with ſand in a crucible placed 
on the fire, till they were red hot, ſo that the vegetable joints 
were become charcoal. They were then taken out of the ſand, and 
ſome immerſed in melted ſuet, others in melted bees-wax, others in 
white paint, and one or two in an amalgama of quickſilver and zinc, 
which happened to be prepared for the purpoſes of electricity. When 
they were cold, on ſlicing them, ſome horizontally, and others ver- 


tically, I perſuaded myſelf that the blood-veſſels above mentioned, as 
well as the pulmonary vein and aortal artery, were viſible in the two 


extremities of the long caudex of the bud, as well as the long trunks 
of the arteries, veins, and abſorbents, which conſtitute the middle 
part of it. TED, oe 
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8 ECT. VI. 


THE GLANDS AND SECRETIONS OF VEGETABLES. 


I. 1. Glands of vegetables. 7. heir veſſels are too minute” for coloured injections. 2. They 
Poſſeſs appetency. Are ſtimulated by the paſſing blood. II. x. Mucilage in all 


vegetables. 2. Is a part of their nutriment, and convertable into ſugar. 
III. 1. Starch not ſoluble in cold water. Potatoe bread. 2. Starch produced 
from mucilage, whence old grain better than new. Alum coagulates mucilage. 
Uſe of it in bread. How diſtinguiſhed in bread by the eye. Is ſalutary in London 
bread. Is uſed in making bair-powder. 3. Froſt converts mucilage into ſtarch; 


Jnow pancakes. 4. Starch from poiſonous plants is wholeſome, and may be ob- 
obtained by elutriation in times of ſcarcity. IV. 1. Oils may be ſeparated from 


bitter or narcotic materials, as the latter adhere to the mucilage. V. 1. Sugar 
formed by animal digeſtion, 2. By vegetable digeſtion. Sugar is nutritive, but 
may injure the teeth. 3. In many roots it is found ready prepared. May be je- 
parated from mucilage by vinous ſpirit. 4. Exiſts in fruit formed from auſtere 


Y acids by a vegetable proceſs. F. By heat; by bruiſing auſtere fruit; by drying 


malt. Sugar converted into flarch as well as ſtarch into ſugar. Uſe of ſugar to ve- 
getables and animals. VI. 1. Honey guarded from inſefts, and from rain. 
2. Is of great importance. Is expoſed to the air. I reabſorbed, and is nutri- 
tious. 3. Depreaation of inſetts on honey is injurious to vegetation. So is the 
boney-dew on trees. Bees alſo collef farina from flowers. 4. Why the honey is 
expoſed to the air. Is the food of the anthers and ſtigmas. Differs from ſugar by 
greater oxygenation. Benevolent economy of nature. VII. 1. Wax preſerves the 
enther-duſt from rain. How wet ſeaſons injure wheat. 2. Wax collected from 


ciſtus labdiniferus Bees much injure flowers. 3. Wax from candleberry- 


myrtle, and from croton ſebiferum. Preſerves or nouriſhes the immature ſeeds. 


4. Wax depolited on Plants by inſects in China. Gives conſiſtence to oil. VI II. 1. Tur- 
pentines and eſſential oils are inadmiſſible with water. Moiſt parts of vege- 


tables are ſooneſt deſtroyed by froſt. Evergreen trees contain moſt reſin. De- 


Fends the buds of deciduous plants. 2. Origin of petroleum, jet, amber, foſſa, 


coat. 
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coal, 3 Eſfential oils agreeable. Poiſonous. Preſerve wood from inſełts. Uſed 
, | in Africa to poiſon weapons and pools of water. 4. Some eſſential oils burſt into 
3 fame with nitric acid, Produce a vapour round Py fraxmella, F. Elaſtic 
reſin. Bird-lime. Reſinous part of wheat-flower. IX. 1. Bitter, narcotic, 
bl acrid juices, for the defence of plants. Opium exiſts in the poppy-head, but not in 
the ſeed. So of hbyoſcyamus. Narcotic matter in walnut-huſks not in the feed. 
Oil of bitter almonds taſteleſs. 2. Acrid, aſtringent, emetic, cathartic, and 
Wl | colouring matters. Many poiſonous plants in all our hedge-bottoms, J. All 
theſe are ſtrongeſt in the hybernaculum or winter-lodge of plants. When oaks 
ſhould be decorticated. X. 1. Acids in fruit and leaves of various kinds, Con- 
_ wertible into 2 gar. For the nutriment of feeds and buds, For the defence of the 
Plants. 


| I. 1. Taz ſtructure of the glands of animals has not been yet fully 
1 aſcertained. They conſiſt of veſſels ſo minute as to exclude all co- 
1 loured injections, except quickſilver; and the terminations of theſe 
ö veſſels are ſo tender, that the neceſſary weight of the quickſilver is 
liable to break them, and thus miſinform the obſerver, as mentioned 
in Sect. V. 4. Little more is therefore known of them than their 
effect, which is, that they ſecrete, that is ſeparate or produce, ſomeg 
fluid from the blood; as bile, ſalvia, urine, milk. 
The veſſels of vegetables being ſtill more minute, and more rigid, 
the ſtructure of their glands is fill further removed from our diſco- 
very. Their effects are however as evident as thoſe of the glands of 
animals in the ſecretion or production of various fluids, which be- 
come ſolid, as their aqueous parts are abſorbed or exhaled, as mucilage, 
ſtarch, oil, ſugar, honey, wax, turpentines, eſſential oils, aromatics, 
bitters, narcotics, acrids, acids, and a variety of other materials, 
which fill our barns and een, and crowd the ſhops of the drug- 
2. There can be no doubt from what has been already ſaid of the 
circulation of vegetable juices, but that their various ſecretions muſt 
be effected in a "Gallas manner to that. in animal bodies, which is 
believed 
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believed to be performed by the mouth of each gland being irritated 
into action by the ſtimulus of the blood, which is bronght to it, and 
that by a kind of appetite it drinks up a part of the blood, and con- 
verts it to the fluid, which it ſecretes, which then becomes more or 
leſs ſolid, as its aqueous parts are abſorbed or exhaled. 

II. 1. Mucilage is found in all parts of plants, as being an efſential 
conſtituent of vegetable as of animal bodies; ſo when an extract is 
made by boiling plants in water, the mucilage makes the greateſt part 
of this extract. The mucilage called gum arabic is obtained from 
mimoſa nilotica, gum tragacanth exſudes from aſtragalus tragacantha, 
as a ſimilar gum exſudes from our cherry and plumb- trees; ſagoe is 
the pith of the lycas circinalis; and lalep 1s the root of the orchis 

dried in an oven. 
This mucilage ſeems to Gol as nouriſhment to the plant; Giſt, 
becauſe it is found in all vegetable as well as animal materials, as they 
| decompoſe in dunghills; ſecondly, becauſe. it forwards the growth 
of vegetables, when ſpread upon land ; thirdly, becauſe thoſe trees, 
which bleed much gum, are weakened and frequently die; and laſtly, 
becauſe it is evidently laid up in the roots and ſeeds of various vege- 
tables for the nouriſhment of the young plants. But in theſe it 
ſeems to undergo a change either in part chemical, or wholly by the 
digeſtive organs of the embryon plant, and is converted into ſugar, 
as in the tranſmutation of barley into malt; and as appears from the 
ſweet taſte of onions and potatoes, when boiled after they have ger- 
minated; and as ſugar abounds in the vernal ſap- juice of trees in 
| ſuch quantity as to be capable of fermentation, | 
III. 1. Starch is another kind of mucilage, which diffs from 
thoſe above mentioned in its property of not difſolving in cold water, 
and can hence be eaſily ſeparated from them. If eight pounds of 
good raw potatoes be grated by means of a bread-grater into cold 
water; and, after well agitating the mixture, the ſtarch be ſuffered 
to ſublide; ; and this ſtarch be then mixed with eight other pounds of 
L boiled 
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boiled potatoes, as good bread may.be made as from the beſt wheat 
flour; as is affirmed by Monſ. Parmentier. From this it appears, 
that the quantity of ſtarch in potatoes and in wheat produces the prin- 
cipal difference of their reſpective flours. See Zoonomia, P. III. Ar- 


ticle I. 2. 3. 4. | 

2. There is reafon to believe that the mucilage during the growth 
of the plant is converted into ſtarch; and that this proceſs continues 
in grain ſome time after it is carried into the barn or granary, which 


occaſiins old wheat to produce better flour for the baker ; and old 


oats and old beans are univerſally believed to give more nouriſhment 
to horſes. I fhall here add a conjeQure, that I ſuppoſe the uſe of alum 


in making bread conſiſts in its coagulating the mucilage, and perhaps 


thus contributing to convert it into ſtarch ; for the bakers mix it 


principally with new wheat ; ; and affirm, that it makes the flour of 
new wheat equal to old. 


Where much alum 1s mixed with bread, it may by diſtin guiſhed by 


the eye by a curious circumſtance, which is, that where two loaves 
have ſtuck together in the oven, they break from each other with a 
much ſmoother ſurface, where they had adhered, than thole loaves 


do which do not contain alum. 
Add to this, that alum is alfo uſed by the 1 bakers for the 
purpoſe of clearing the river water, with which they are ſupplied, 


which is frequently muddy; and alſo for inſtantaneouſly deſtroying 
the volatile alkali, which is ſaid to exiſt in ſome London wells owin g 


to the vicinity of dunghills. "Theſe purpoſes it probably fulfils by 


| coagulating the mucilage, which may occaſionally be mixed with 
the water and ſupport the mud in it; or by vniting with the calca- 


reous earth, or with the volatile alkali which it may contain, and de- 


poſiting the new- -formed gypſum, or its own argillaceous baſe, the 


deſcent of which may carry down other impurities along with it, 


in the ſame manner as ſome muddy wines have been a fine 
not by filtering them through ſand, as then the mud retained on the 


ſurface 


E ͤ ˙¹;˙ÜüÄ TL ONT be 
Bots : e n 8 ee l 
2 3 5 n f n BE % 7 as at "© Joo 5 TS Py £ 
6 15 fr.... ðᷣ ß TEES 4 ; 


SDS TE TORE OE ob 
RE le 9 
8 SES oy rt 
3 Point 5D S458 
— £ - . 


[ Sy wo 64 85 


„ 
0 
Fo 
ES 
1 
1 1 
> 
* 
5 
"A 
8 
* 
1 
2 
35 
ILY 
4 
3 
8 
q 3 
MY 
4 +. 
WERE 
3 
N 
7 
+ F 
8 
*. * 
4 
„ 
Nn 
Yn. 
* 
8 3 
7p 
$4 
8 25 : 
Jew! 
tf 
7 4 4 
be 
B 


> 
* . J 
5 
< yo 
TI 
3 
R 
e 
* * 
3 
?, 
* 
0 
5 
8 
. 


8 2 a 8 i A 
9 2 * Wks 24 
ns 


Szcr. VI. 3.3.4 SECRETIONS. 75 


ſurface of the ſand ſoon prevents the deſcent of the wine through it, 
but by paſſing clean ſand in ſhowers by means of a riddle through the 
wine. Alum is ſaid to be uſed by the Chineſe for the purpoſe of 
cleaning the water of ſome ſtagnant reſervoirs; and when uſed in 
ſmall quantity may in all theſe reſpects be rather ſalutary than in- 
jurious to the bread of London. 

Alum is ſaid alſo to be uſed in the en of hair- powder, 


which ſhould conſiſt of ſtarch without mucilage, that the hair may 


not be glued together by the perſpirable matter of the head, or by an 
accidental ſhower. Whether it has the property of converting mu- 
cilage into ſtarch might be eaſily aſcertained by experiment, by waſhing 


in cold water alone one parcel of wheat flour, and waſhing a ſimilar 
parcel in a ſolution of alum in water. 


1 Another conjecture I ſhall introduce here is, that it is probable that 


the action of froſt alſo may tend to coagulate mucilage, or convert it 


into ſtarch; for in the colder parts of Britain it is ſaid, that the corn 


never ripens till they have froſty nights; and I well remember many 
years ago having obſerved, that ſome book-binder's paſte made by 
| boiling wheat-flour and water, after it had been frozen, ceaſed to co- 
here on being preſſed together, like the crumbs of ſome bread ; and 


I have been told by ſome houſewives that their pancakes become 


much lighter if ſnow be mixed with the flour inſtead of water. See 


Sect. XVI. 3.2. 
4. Now as ſtarch is not ſoluble 5 in ls: water, the bitter and acrid 
particles of plants may be waſhed from it along with the mucilage ; 


whence in times of ſcarcity this nouriſhing part of vegetables may 


be obtained by elutriation from poiſonous . on this circum- 


ſtance principally depends the wholeſomeneſs of the bread made 


from the caſſava, the acrid and poiſonous particles being previouſly 
waſhed away along with the mucilage. Monſ. Parmentier found the 
ſtarch from the root of the white bryony to contain no Werinony' 
and to be a wholeſome article of food. 


11 IV. I. Many 
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IV. 1. Many ſeeds contain much oil mixed with their mucilage, 
or ſtarch; as nuts, almonds, flax-ſeed, rape- ſeed. Some of theſe 
contain alſo a bitter or narcotic material, as bitter almonds, apricot 
kernels, acorns, horſe-cheſnuts ; which, as it adheres to the muci- 
lage, may be ſeparated from the oil; as in expreſſing the oil from 


bitter almonds, which is as good as from ſweet ones. And it is pro- 


bable by grating to powder, and waſhing in cold water, the kernels 


of acorns, and horſe-cheſnuts ; or ſimply by preſſure, that a whole- 
ſome ſtarch, or oil, might be procured. It is probable alſo that the 


roots of wn treated in this manner would afford good nouriſhment, 
as theſe are ſaid to be eaten by the inhabitants of New Zealand, and 


have been uſed in this country in times of great ſcarcity, And that 
the roots of nymphæa, water-lily, might be thus made into whole- 


ſome bread, (which are ſaid to have been eaten in Egypt by Hero- 
dotus) and the roots of many other water-plants, which might thus 


become articles of ſubaquatic agriculture, which is an-art much 


wanted in this country. See Sect. XI. 2. 5. and XVII. 2. 3. 


- 


V. 1. The digeſtive power of animals ſeems to be principally ex- 


erted in converting their food into ſugar; fince the chyle of all ani- 
mals reſembles milk, which contains much ſugar, and thence ſpon- 
taneouſly runs into fermentation, which terminates in the production 


of acid, as in butter-milk. In Siberia the natives diſtil a ſpirituous 


and intoxicating liquor from milk thus fermented. Gmelin. In the 
diabetes there is reaſon to believe, that the chyle paſſes off into the 


bladder without being previouſly mixed with the blood ; and there is 
a curious hiſtory of a patient in the infirmary at Stafford, who la- 
boured under a diabetes, he eat and drank thrice as much as moſt 
moderate men, and from ſixteen to eighteen ounces, and even twenty 
ounces of coarſe ſugar was extracted for ſome time daily from his 


urine. Zoonomia, Vol. I. Set. XXIX. 4. 
2. In like manner the digeſtive powers of the young vegetable, 


with the chemical agents of heat and moiſture, convert the arch or 


mucilage 
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mucilage of the root or ſeed into ſugar for its own nouriſhment ; or 
they obtain ſugar ready prepared for them from ſome roots, as the 


beet-root ; from many fruits, as grapes, pears, peaches; from the 
milk of cocoa- nuts, and from the ſap- juice of the ſugar-maple, birch, 
and many other trees. And thus it appears probable, that ſugar is 
the principal nutriment of both animal and vegetable beings. | That 


it is the moſt nutritive part of vegetable ſubſtances is evinced by the 

well aſcertained fact, that the ſlaves in Jamaica grow fat in the 

ſugar-harveſt, though they endure at that time ack more labour. 
Yet there is an idle notion propagated amongſt the people that ſugar 


is unwholeſome; it is indeed probable, that the moſt nouriſhing ma- 


terials may be taken more eaſily to exceſs, but not that it is therefore 


in general unwholeſome; at the ſame time it is probable, that ſome 


fruits preſerved in ſyrup, or ſweet-meats, may contribute to deſtroy Ty 
the teeth; ſince, if the ſugar ſhould become in a ſtate of decompo- 
ſition, and the ſaccharine acid ſhould abound, it will diffolve calca- 


reous earth with greater avidity than any other acid. 


3. In many plants ſugar is found ready prepared, as above men- 


tioned; thus in the beet- root, the cryſtals of it may be diſcerned by 


a microſcope; and may be extracted from the mucilaginous matter of 


the root by diſſolving it in rectified ſpirit of wine; which will unite 


with ſugar but not with mucilage. In the joints of graſs and of corn 
it may be diſcovered by the taſte. In the manna-aſh, fraxinus ornus, 
the ſame ſaccharine matter is produced along with the eflential ſalt of 
the plant, which is purgative; and in the ſugar-cane it abounds in 


ſuch large quantity as to contribute much to the nouriſhment of 


mankind. And,—and what ?—Great God of Juſtice! grant, that 


it may ſoon be cultivated only by the hands of freedom, and may thence 


give happineſs to the labourer, as well as to the merchant and con- 
þ Sen 


4. Another ſource of ſugar in a is in the roi, WET in 
many plants changes from an auſtere acid to a ſaccharine 11 as in 


gooſeberries, 
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gooſeberries, apples, oranges. This change continues to' proceed af- 
ter the pears and apples, or oranges, are taken from the tree into our 
ſtorehouſes, but the fruit in this ſituation continues to ripen by a ve- 
getable proceſs, as it can not be ſaid to be dead, becauſe it does not 
yet undergo fermentation or putrefaction, or other chemical diſſolu- 
tion; and though its progreſs in ripening may be forwarded by 
warmth, yet it muſt ſtill be aſcribed to a vegetable proceſs; as the 
plants themſelves grow quicker when expoſed to additional heat. 

5. But there are other means of increaſing or haſtening the ſac- 
charine proceſs in auſtere vegetable fruits, as by bruiſing them, or by 
baking them, both which muſt deſtroy the life of the fruit; thus 
when apples are bruiſed for the purpoſe of making cyder, they be- 
come {ſweeter even in the act of bruiſing them; and many pears 


change from an auſtere to a ſweet juice ſimply by the heat of baking; 


and it is probable that malt acquires a great part, though not the 
whole of its ſaccharine matter, in the act of drying. This chemi- 
cal production or increaſe of ſugar in vegetable juices is worth being 


further inquired into; fince if e be made from its elements 
without the aſſiſtauce of vegetation, ſuch abundant food might be 


ſupplied as might tenfold increaſe the number of mankind ! 
It is a curious circumſtance not yet ſufficiently underſtood, that not 


| only ſtarch appears to be convertible into ſugar by the vegetable pro- 


ceſs of digeſtion, as in the germination of farinaceous ſeeds ; but that 


ſugar is capable of being converted into ſtarch, as appears in the ri- 
pening proceſs of ſome pears, which firſt contain a ſweet- -Juice, and 


afterwards become mealy. 
The uſe of this ſaccharine matter of the fruit or r ſap- juice in the ve- 


getable economy is for the purpoſe of ſupplying the young ſeed or 
bud with nouriſhment to enable it the better to ſtrike its roots into 


the carth, and to elevate its leaves into the air, and thus by its 
quicker 
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quicker g growth to rival its neighbours in their contentions for air, and 
light, and moiſture, which are neceſſary for its exiſtence. 

VI. 1. The production of honey is perhaps one of the moſt im- 
portant vegetable ſecretions, except that of the prolific farina from the 
anthers ; and of the favilla, or new embryon, in the axilla of the leaf. 
The glands for this purpoſe, or certainly the reſervoirs, which con- 
tain the honey after it is ſecreted, are in many flowers viſible to the 
naked eye; as in crown- imperial, fritillaria imperialis; in monkſ- 
hood, aconitum napellus; hellebore, ranunculus. It is neverthelefs 


probable, that this reſervoir of honey is frequently placed at a diſtance 


from the gland, which ſecretes it, for the purpoſe of preſerving it 


from inſects and from rain, which is often effected both by a very 


complicated apparatus, and by an acrid or poiſonous j Juice, as in the 


aconites and the hellebores above mentioned. 


As the neQtary, or honey-gland, always falls off along with the 


corol, and anthers, and ſtigmas ; theſe appear to be parts or appen- 


dages to each other. The vegetable blood is expoſed to the air in 


the corol, and thus 1s oxygenated or prepared for the ſecretion of 


this important fluid; which J ſuppoſe is again reabſorbed, and ſup- 
plies nouriſhment to the anthers and ſtigmas. Some acrid juices, and 
odorous particles, are at the ſame time ſecreted from the blood thus 
oxygenated in the corol; which ſeem deſigned as one kind of de- 
fence againſt the depredations of inſects on this important reſervoir of 

honey. | 


- Wo & 3 of the 8 of honey in the vegetable 


world, and the very complicated apparatus, which nature has con- 


ſtructed in many flowers, as well as the acrid or deleterious juices ſhe 
has furniſhed thoſe flowers with, as in the aconite, to protect this 
honey from rain, and from the depredations of inſects, ſeem to im- 
ply, that this fluid is of very great importance in the vegetable eco- 
nomy ; and alſo that it was neceſſary to expoſe it to the open air pre- 


vious to its reabſorption inte the vegetable veſſels. 
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In the animal ſyſtem the lacrymal gland ſeparates its fluid into the 


open air for the purpoſe of moiſtening the eye; of this fluid the part, 


which does not exhale, is abſorbed by the puncta lacrymalia, and car- 
ried into the noſtrils ; but, as this is not a nutritive fluid, the analogy 


goes no further than its ſecretion into the open air, and its reabſorp- 


tion into the ſyſtem. The perſpirable matter is another material ſe- 
creted by animal glands into the external air, and is in part reabſorbed, 
and in part exhaled. Andevery other ſecreted fluid in the animal body 


is in part abſorbed again into the ſyſtem, even thoſe which are eſteem- 
ed excrementitious, as the urine; and others are probably OY 
reabſorbed, as the bile, ſaliva, and gaſtric juice. 
Phat the honey is a nutritious Avid, perhaps the moſt ſo of any | 
vegetable production, appears from its great ſimilarity to ſugar, and 


from its affording ſuſtenance to ſuch numbers of inſets, which live 


upon it ſolely during ſummer, and lay it up for their winter pro- 


viſion. Theſe proofs of its nutritive nature evince the neceſſity of its 
reabſorption into the vegetable ſyſtem for ſome uſeful purpoſe. 

3. It is probable, that the depredations of inſeQs on this nutritious 
fluid muſt be injurious to the products of vegetation ; and would be 
much more ſo, but that the plants have either acquired means to 


defend their honey in part, or have learned to make more, than is ab- 
ſolutely neceſſary for their own economy. Thus in ſileue, catch- fly, : 
and in droſera, ſun-dew, it is defended by a viſcid juice from the 
attack of inſects; in hellebore, and in aconite, it is defended by the 
difficult paſſage to it, and by the acrid juice of the plant, if inſects 


ſhould endeavour to creep into the nectary, or pierce it with their 


proboſcis ; and in polygonum melampyrum, buck-wheat, and in ca- 


calia ſuaveolens, alpine colts-foot, there ſeems to be a ſuperabundant 


quantity of honey ſecreted, as thoſe flowers are perpetually loaded 


with bees and butterflies, inſomuch that at Kempton-land in Ger- 
many, Mr.Worlidge ſays, in his Myſteries of Huſbandry, Ch. IX. 3. 


that he ſaw forty great bee-hives filled with honey to the amount of 


I eee ſeventy 


ſe, 


Hs 
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ſeventy pounds in each in one fortnight by their being placed near a 


large field of buck-wheat in flower; and I well remember being my- 
ſelf aſtoniſhed at ſeeing the number of bees on a field of buck- wheat 
in Shropſhire, as well as on a plant of cacalia ſuaveolens in my gar- 
den ; from which the ſcent of honey could be perceived at many feet 
diſtance from the flower. 

In the ſame manner the honey- de w on trees is very injurious to 
them; ; in which diſeaſe the nutritive fluid, the vegetable ſap- juice, 


ſeems to be exſuded by a retrograde motion of the cutaneous lym pha- 


tics, as in the ſweating ſickneſs of the laſt century, or is devoured 
by inſets, which pierce the lymphatic veſſels of the leaves at mid- 


ſummer, feed on the vegetable chyle, and void it almoſt unchanged. 


See Sect. III. II. 8. and XIV. I. 7. 


Jo prevent the depredation of inſects on honey a wealthy man in 


Italy is ſaid to have poiſoned his neighbour's bees, perhaps by mixing 


arſenic with honey, againſt which there is a flowery declamation in 
Quintillian, No. XIII. This mixture of honey and arſenic may be 
uſed with effect to poiſon flies, which ſometimes abound in pernici- 
. ous multitudes; for the flies which frequent our houſes are liable to i 
great thirſt, as is ſeen by their drinking any fluid, which is diffuſed 
on a table; whence if a ſlight ſolution of arſenic, with a little ſugar, 
be put thinly on a plate or two, and ſet on chimney · pieces or windows, 


the flies will eagerly drink it, and periſh almoſt inſtantly. It is pro- 
bable that waſps might be thus deſtroyed in hot-houſes, if a little 
honey was added to attract them by its odour. 


As the uſe of the wax is to preſerve the duſt of the anthers from 


moiſture, which would prematurely burſt them, the bees, which col- 
lect this for the conſtruction of the combs or cells, and collect the fa- 


rina alſo probably for bee-bread for their larve or maggots, muſt on 


both theſe accounts alſo injure the vegetation of a country, where they 


too much abound. 
4. It is not eaſy to conjecture, why i it was nccelſary, that this ſecre- 


M tion 
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tion of honey ſhould be expoſed to the open air in the nectary or ho- 
ney-cup; for which purpoſe ſo great an apparatus for its defence 
from inſe&ts and from ſhowers became neceſſary. This difficulty 
increaſes, when we recollect, that the ſugar in the joints of graſs, i in 
the ſugar- cane, and in the roots of bouts, and in ripe fruits, is pro- 
duced without expoſure to the air, But on ſuppoſition of its ſupplying 
nutriment to the anthers and ſtigmas, it may thus acquire greater 
oxygenation for the purpoſe of producing the greater powers of ama- 
| torial ſenſibility, as mentioned in Sect. IV. 5. 6. and probably in this 
circumſtance alone differs from ſugar, 

From this proviſion of honey for the male and female parts of 
flowers; and from the proviſions of ſugar, ſtarch, and mucilage, in 
the fruits, ſeeds, roots, and alburnum of plants, laid up for the nu- 
triment of the young progeny ; not only a very numerous claſs of in- 
ſes, but a great part of the larger animals, procure their food. Surely 
this muſt be called a wiſe proviſion of the Author of nature, as by 
theſe means innumerable animals enjoy life and pleaſure without 
producing pain to others ; for the embryons in theſe buds, ſeeds, or 
eggs, as well as the nutriment laid up for them, are not yet endued 
with ſenſitive life. There is another ſource of nutriment provided for 
young animals, which Mill further evinces the benevolence of the Au- 
thor of nature; and that is the milk furniſhed by the mother to her 
offspring; by this beautiful contrivance the mother acquires pleaſure 
in parting with a nutritious fluid, and the offspring in receiving it! 

VII. 1. The wax 1s another vegetable ſecretion produced with the 
fecundating duſt on the anthers of flowers, which in wet ſeaſons it 
preſerves from rain, to which it is impenetrable ; for the farina, or 
fecundating duſt of plants, is liable to ſwell if expoſed to much moif- 
ture, and to burſt its ſhell ; and it either then becomes inert and in- 
effectual, or is waſhed away. Whence Mr.Wahlborn obſerves, that 
as wheat; rye, and many of the graſſes, and plantain, lift up their 
anthers on long blaments, and thus expole the encloſed fecundating 

8 duſt 
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duſt to be waſhed away by.the rains; a ſcarcity of corn is produced _ 
in wet ſummers; hence the neceſſity of a careful choice of ſeed- 
wheat; as that, which had not received the duſt of the anthers, will 
not grow, though it may appear well to the eye. 

2. A ſubſtance ſimilar to this is ſaid to be collected from extenſive 
under woods of the ciſtus labdaniferus in ſome eaſtern countries by this 
ſingular contrivance; long leathern thongs are tied to poles, and 
drawn over the flowers of theſe ſhrubs about noon, which thus col- 


le& the wax or reſin with part of the anther duſt, which adheres to 


the leathern thongs, and is occaſionally ſcraped off for uſe. Thus in 
ſome degree the depredation of the bee 1s imitated, except that ſhe 
loads her thighs only with the anther-duſt, which according to Mr. 
John Hunter conſtitutes the bee-bread found in hives for the ſupport 
of the larva or bee-maggot ; and that ſhe ſwallows the wax for the 
conſtruction of her combs, as well as the honey for her winter pro- 
vender; and thus every way injures the fecundity of flowers. 
3. A wax in America is obtained from the myrica cerifera, candle- 

berry myrtle, the berries of which are boiled in water, and the wax 
ſeparates. The ſeeds of the croton ſebiferum are lodged in a kind of 
tallow ; in both theſe plants the wax or tallow probably ſerves the 
purpoſe of preſerving the immature ſeeds from moiſture; or like the 
oil found in flax-ſeed, rape- ſeed, and in many kernels, they may con- 
ſtitute in part the nouriſhment of the new plant. 

It muſt nevertheleſs be obſerved, that Mr. Sparman ſuſpetts, that 
the green wax-like ſubſtance on the berries of the myrica cerifera is 
depoſited by inſets. Voyage to the Cape, V. I. p. 145. And Du 

Halde deſcribes a white wax made by inſects in great quantity round 


the branches of a tree in China, which is called Tong-tſin. Deſcript. 


of China, V. I. p. 230. And laſtly, fir G. Staunton mentions a white 
wax on a plant in Cochin-China, which he believes to be ſtrewed on 
the plant in the form of white powder, which has this ſingular pro- 
perty, that one part of this white powder mixed with three parts of 
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olive oil made hot, gave it when cold the conſiſtence of bee s-wax. 
Embaſſy to China, Vol. I. p. 354. 5 

VIII. 1. Turpentines or balſams, reſins, and effential ein are ana- 
logous to the vegetable ſecretions laſt mentioned, in their being inad- 
miſſible with water. Thoſe vegetables, which contain in their veflels 


the leaſt water, bear cold climates the beſt ; becauſe when water is 


frozen, it occupies more ſpace than before; and hence burſts the 
bottles which contain it ; in the ſame manner when any ſucculent 
vegetable is frozen, its veſſels become burſt or bruifed by the expan- 
flow of the ice, and the plant is deſtroyed ; on this account thoſe parts 


of plants, which are the moſt juicy, as the laſt ſhoots of vines, are 


ſooneſt deſtroyed in winter. Hence many of the evergreen trees of 
this climate are replete with turpentine or refin, which by occupying 


the place of ſo much water, contributes to their hardineſs, There is 


alſo a partial ſecretion of balſam or turpentine in many deciduous 
plants for the purpoſe of defending their buds during the winter, 
both from froſt and from wet, which is repelled by their balfamic 
varniſh, as on the buds of the populus tacamahacca. 

2. The balſams and reſins of the ſhops are either extracted from 
the wood by fire, or exſude from wounds of the tree; thus what is 


called Venice turpentine is obtained from the larch by wounding the 
bark about two feet from the ground, and catching it as it ex ſudes. 


Sandarach is procured from common juniper, and incenſe from ano- 
ther juniper; and there is reaſon to believe that bitumen, or petro- 
leum, with jet, amber, and all the foſſile coal in the world, owes its 


inflammable part to the recrements of deſtroyed foreſts of terebinthi- 


nate vegetables, ſo important to the preſent race of — has been 
this vegetable ſecretion ! 


3. The eſſential oils are 8 raifed by diftillation from bal 
ſams or reſins, as oil of turpentine ; but are chiefly extracted from 


flowers; where their office has been to prevent the depredations of 


inſets; though many of them are ſo agreeable to the human ſenſe of 


ſmell, 
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ſmell, when theſe eſſential oils are diſtolved or ack with water in 
diſtillation, they have been called the ſpiritus rector of the plant, and 
conſtitute the odour of it, whether aromatic or fetid. 

Some of theſe eſſential oils poſſeſs the moſt poiſonous qualities, as 
thoſe of lauro-ceraſus, and of tobacco; and are uſed by Indian nations 
for the purpoſe of poiſoning their weapons, which they cover like a 
varniſh. And hence ſome of the reſinous woods are ſaid never to be 
devoured by inſects, as the unperiſhable cheſts of cypreſs, in which 
the Egyptian mummies have been preſerved for ſo many ages, and 
the cedar in which black lead is incloſed for pencils. TD 
The acrid poiſon of the large euphorbium of Africa exiſts in the oil 
of that plant; as M. Vaillant obſerves, that the natives ſometimes poi- 
ſon the waters with flicing this plant into them, and that the poiſon- 

_ ous oil ſwims upon the ſurface, and may thus be avoided by a care- 
ful drinker, This in a country where water is ſcarce, and generally in 
ſtagnant pools, may be readily effected; as a few ſpoonfuls of oil will 
cover a large ſheet of water, as it becomes diffuſed upon it without 
friction, as mentioned in Botanic Garden, Vol. I. Addition, Note 
XXIX. | : 
4. Some of the 9 001 oils are fo inflammable as to burſt into a 
vehement flame on being mixed with nitrous acid, as oil of cloves; 
and even the ſmall quantity diffuſed in the air round the diftamnus 
fraxinella will take fire on a ſtill evening at the ien of a 
lighted candle. 

F. With theſe ſhould be arranged the elaſtic reſin called 8 
which is ſaid to exſude from a tree in G uaiana, called Iatropha elaſtica, 
by M. de la Borde, phyſician at Cayenne. A ſimilar elaſtic reſin is 
ſaid to be obtained from a plant in Madagaſcar, called Finguere, a 
kind of wild fig- tree, according to Abbe Rochon; and the bird- lime 
extracted from the bark of the hollies of our climate ſeems to be a 
ſimilar material; as like the caoutchouc it becomes ſoft by heat, and 
is impenetrable by water, but ſoluble in ether. Another elaſtic ſub- 
ſtance, 
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ſtance, which is inſoluble in water, is procured from wheat by long 
maſtication, or by agitating the flour of it in water; which has been 
ſaid to approach to animal matter, and is believed to be the moſt nu- 
tritious part of that aliment, and was once much talked of, or fold | 
under the name of alimentary powder for the nouriſhment of march- 
ing armies. | | 
IX. 1. The bitter, neredlic, and acrid j juices of plants are ſecreted 
by their glands for the defence of the vegetable from the depredation 
of inſets and of larger animals, Op is found in the leaf, ſtalk, 
and head of the poppy, but not in the ſeeds. A ſimilar narcotic qua- 
lity exiſts in the leaf and ſtem of hyoſcyamus, henbane, but not in 
the ſeeds. An acrid juice exiſts in huſks of walnuts, and in the pel- 
licle, or ſkin, of the kernel; but not in the lobes, or nutritious part 
of it. Theſe ſeem to have been excluded from the ſeed, leſt they 
might have been injurious to the- tender organs of digeſtion of the 
embryon plant. In ſome ſeeds, however, there is a bitter quality, but 
which refuſes to mix with the oleagenous part; as the oil expreſſed. 
from bitter almonds is as taſteleſs as that from the ſweet almonds. 
2. Other vegetables poſſeſs glands adapted to the ſecretion of va- 
rious fluids more or leſs aromatic, acrid, or aſtringent; as the herb of 
water-creſs, the root of horſe-radiſh, the ſeeds of muſtard, the flowers 
of roſes, the fruit of quince, and the bark of oak. To theſe ſhould 
be added thoſe which have emetic and cathartic qualities; and other 
vegetable preparations, which are uſed in the arts of dying, tanning, 
varnining! ; and which ſupply the ſhops of the druggiſt with 3 
cines and with poiſons. All which deleterious juices how to have been 
produced for the protection of the plant againſt its enemies, as appears 
by the number of poiſonous vegetables, which are ſeen in all our 
| hedge-bottoms and commons, as hyoſcyamus, cynogloſſum, jacobæa, 
and common nettles; which neither inſects nor quadrupeds devour, 


And which are therefore of no known uſe but to themſelves; and 
poſſeſs 
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poſſeſs a ſafer armour in this panapoly of poiſon, than the thorns = 
hollies, briars, and gooſeberries. 
3. As the bitter, narcotic, acrid, and terebinthinate, as well as the 
| farinaceous, oily, and ſaccharine matters, are ſecreted in ſummer 
from the vegetable blood, and reſerved for the nutrition and defence 
of the new dude and bulbs, they are in this climate generally found 
more concentrated i in the hybernaculum, or winter-lodge of plants, 
before the new ſap is raiſed by the umbilical or ibſocbent veſſels in 
the ſpring. Hence roots and barks, as well as fruits and ſeeds, are 
beſt collected in autumn, or in winter, for the e of medicine 
or of other arts. 
I bus the bark of oaks ſhould be taken off for the uſe of thetanner 
in the winter, or in early ſpring, before the leaves pullulate, as then 
a great part of its aſtringent or bitter juices is reabſorbed, and carried 
to the new foliage along with the ſaccharine ſap- juice, which has 
been depoſited in the cells of the alburnum or ſap-wood. But as the 
barks of trees become looſer, and much more eaſily detached from 
the wood, when the ſap- juice riſes in the ſpring, this is the beſt time 
for debarking them; but the naked bole and branches ſhould ſtand till 
autumn, till the ſaccharine matter collected in the alburnum has 
| been expended in unfolding the new leaves; otherwiſe it will ſoon 
ferment and putrefy ; and the ſap-wood will thus quickly decay by 
what is termed the dry-rot of timber, as mentioned in Set. III. 2. 3. 
X. 1. The acids produced by vegetable ſecretion have of late been 
much fubjected to chemical inquiry, and have been found to be ſo 
numerous, that they have been named from the vegetables, or parts 
of vegetables, from which they have been extracted; as the gallic 
acid, malic acid, oxalic acid. Many unripe fruits contain an auſtere 
acid, which is gradually converted into ſugar by vegetable or chemical 
proceſſes for the nutriment of their ſeeds, as deſcribed in No. V. 4. 
of this ſection. In other plants it exiſts in the foot-ſtalks of the leaves, 
| 5 as 


= 
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as in rheum, rhubarb ; or in the leaves themſelves, as in oxalis, ſorrel; 
in theſe ſituations alſo I ſuppoſe it is ſecreted both for the defence of 
thoſe plants from the depredation of inſects and of larger animals; 
and alſo for the purpoſe of its being converted into a ſaccharine juice 


by the digeſtion of the young bud in the boſom of the leaf. 


SECT. 
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SECT. VI 


THE ORGANS OP REPRODUCTION OF VEGETABLES. 


7 be theory of Linneus for pd repradattion too. annie and without aal. 
Every new fluid is ſecreted by glands, as the liquor amnii and albumen oui. So 
. alſo is the favilla vite, or living entity. I. 1. Lateral progeny. The new bud 
is ſecreted in the axilla of the leaf, and reguires no female apparatus. It ad 
heres to its parent not by inoſculation of veſſels, but reſembles the chick in the egg. 
2. Difference of the chick and fetus. Their nutriment and oxygenation. The em- 
bryon may be ſeen in the buds of horſe-cheſnut. It is a paternal progeny. 3. This 
lateral offspring reſembles the parent. Not univerſally ſo. More perfect than ſeeds. 
Buds of diæcious plants bear ſimilar ſexes, The lateral progeny degenerates from 
 bereditary diſeaſes, Whence curled potatoes, blighted ſtrawberries, bears fruit at 
the ſame time, and of the ſame kind. Plants live longer if prevented from flower- 
ing. Art of producing double hyacinths, ranunculus, tulips. 4. Lateral propeny 
of corallines and ſea-anemonies. Polypi are all males. Wires of knot graſs like 
the joints of the tape-worm, which are all males. 5. Aphis, viviparous and ovi- 
parous like vegetable generation. 6. Veſſels of the bud and leaf do not ingſculate. 
Viviparous, oviparous, and paternal generation. 7. Leaves on twigs like the pro- 
geny of volvor. But in ſome twigs the pith is divided, and the buds ſucceſſive, 
 Hermaphrodite generation. Buds from every part of the caudex. Thoſe from be- 
low the graft are Jike the lock. Find numerous uteri like eggs and ſpawn. Pa- 
ternal generation preceded ſexual generation. The laſt more excellent, II. 1. Sexual 
_ progeny. Seeds before impregnation. Eggs before impregnation. Seed-embryon 
' ſuſpended by oppoſite points like the cicatricula of the egg. 2. Seed. bud and flower, 
Stamens and ſtigmas. Males bend to females, and females to males. Style of 
' fpartium bends round like a French horn, Onaniſm of epilobium. Male flowers of 
valliſneria ſtvim to the females. Flowers with long filaments injured by rain. Sub- 
marine plants project a liquor. 3. The petals are reſpiratory organs. 4. Honey 
is abe fora of the anthers and fligma ; which like butterflies prope gate and die. 
N — * Seeds 
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5. Seeds are formed and nouriſhed by the umbilical veſſels previous to fecundation, 


or by the bractes or floral-leaves. Diſperſion of ſeeds by plumes, by hooks, by twiſted 


awns. Creep on the ground. Hygrometer of a geranium ſeed. 6. Sexual generation 


the chef d'euore of nature, Produces variety of ſpecies. Mixed breed of cab- 
bage. Mixed breeds of beans. An apple ſour on one fide. Vegetable mules. 7. Ani- 


mal mules. They externally reſemble the male, internally the female. Mule from the 
horſe and female aſs. From the mare and male aſs. From Spaniſh rams and 
 Sewediſh eres, and the contrary, From the goat of angora. Ram without horns, 


8. How to improve the varieties of fruits and flowers, and produce new ones, 
Many plants were originally mules, and many animals. How to produce new ani- 


mal monſters, both quadrupeds and fiſh, by the method of Spallanzani. Mules more 


frequent in antient times. III. Vegetable generation. 1. A triple tree by in- 
graftment. The caudex of each bud is triple. Lateral or paternal mules. Con- 


ferva fontinalis ſplits. 2. The lateral propagation of the polypus. The bydra 


ſtentorea ſplits. Two halves of different polyps unite, So the vegetable filaments 


or caudexes in ingrafted trees. 3. Triple lateral mule, Each part of the triple 
caudex is produced from that in its vicinity, not from the plumula of the Bud. 


4. Worms multiplied by dividing them, So the caudexes of the buds of trees. 


z. We parts of the long caudexes of trees are ſecreted from the adjoining parts of 
| the parent coudexes, and combine beneath the cuticle of the tree. Every part of 


a compound caudex can produce a new bud, reſembling the part of the compound 


' flock, where it riſes. Lateral mules conſiſt of parts from three or four parents. 


Could there be a threefold ſexual mule ? 6. Power of attraftion. Aptitude to be 


attracted. Chemical combinations by fingle attraction. By double affmity. 7. Union 
f animated bodies with inanimate matter, as in Swallowing food. In ahhorption 
by the lateals. Vitality of the blocd. Fibrils with nutritive appetencies. Mole- 


cules with nutritive propenſities. 8. Fibrils with formative appetencies, and mole- 
cules with formative propenſities ſecreted beneath the cuticle of trees, and coaleſce. 
Hunger and love, thirſt, ſuckling children, they reciprocally ſtimulate and embrace 


each other. q. Great ſecret of nature, Formative or nutritive particles in the 
blood more than necefſary. Secreted by numerous glands. Arranged under the 
cuticle of trees. Acquire new appetencies, and Produce new parts. 10. In ſexual 


generation they are ſecreted by two glands only. Thoſe of the anther and pericarp 


unite in the matrix. 11. Without formative molecules as well as formative fibrils 
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there could be no mules, or any reſemblance to the mother. The new doftrine of 
threefold vegetable mules applied to animal generation. 12. Concluſion, 


TRE theory of Linneus in reſpect of the reproduckion of vegeta- 
bles maintains, that the internal medullary part muſt be joined with 
the external or cortical part of the plant for the purpoſe of produc- 
ing a new one. If the medulla be ſo vigorous as to burſt through its 
containing veſſels, and thus mix with the cortical part, a bud is pro- 
duced either on the branches or roots of vegetables ; otherwiſe the 
medulla is extended, till it terminates in the lum, or female part 
of the flower; and the cortical part is likewiſe elongated, till it termi- 
nates in the anthers, or male part of the flower; and then the fe- 
cundating duſt from the latter being joined to the prolific juices of 
the former, produces the ſeeds or new plants; at the ſame time the 
inner rind 1s extended into the corol or petal, and the outer bark into 
the calyx. 
| Aﬀeer the ſeeds are thus produced, the parent ol dies; and in this 
reſpect the buds bear a very greatanalogy to thoſe annual inſets, which 
change from their caterpillar or larva-forms, putting forth painted 
wings and organs of reproduction, and after depoſing their eggs ceaſe 
to and; See the account of the vegetable kingdom by Linneus, pre- 
fixed to the ſyſtem of vegetables canflated oy a a botanical 1 00 at 
Lichfield, Leigh and Sotheby, London. 

However den and ingenious the firſt part of this theory may ap- 
pear, in which the 3 E ſuppoſed to extend itſelf, till it burſts 

the incloſing or cortical part, and joining with that produces a new 
bud; yet it ſeems too mechanical for a living organized ſyſtem ; and 
fo totally different from any thing we know of ſexual production 
either in animals or flowers, as not readily to ſatisfy a Wing 
mind. 


Every new fluid or ſolid produced in the organic ſyſtem of vegeta- 
ble or animal bodies is ſecreted from their blood, as the various fluids 
.N2 N of 
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of bile, ſaliva, tears, in animals; and thoſe of gum, reſin, ſugar, in 
vegetables. Amongſt theſe are the juices which conſtitute the nu- 
tritious fluid of the amnios in the uterus of viviparous animals, or that 
of the albumen of the egg in oviparous ones. And laſty, the flavilla 
vitz, the new ſpark of being, or living entity, is alſo ſecreted from 
the blood of male animals by adapted glands to be received into a pro- 
per nidus, and nouriſhed by the female, 


1. LATERAL PROGENY. 


1. As the leaf with its petiole, or foot-ſtalk, and its caudex down 
the bark of a tree, with its radicle beneath, conſtitutes an individual 
plant; and the bud in its boſom ſucceeds, and is evidently produced 
by it; it may be concluded from the ſtrongeſt analogy that this new 
progeny is ſecreted from a gland or glands of the parent; and that, 
as it adheres to the parent, it requires no female apparatus for its re- 
ception, nouriſhment, or oxygenation, 

I was formerly induced to believe, that there was a communication 
of blood, or inoſculation of veſſels between the parent leaf, and the 
few bud in its boſom, as expreſſed in Zoonomia, Sect. XXXIX. 2. 2. 
and that this conſtituted the difference between paternal geſtation and 
maternal geſtation, But that the veſſels between the new bud and 
the parent leaf-bud do not inoſculate may be well ſeen by taking 
away the bark of the foot-ſtalk of a leaf, and of the new bud in its 

boſom ; as the remains of the arteries of the late leaf, as well as the 
rudiment of the new bud, are ſeen to terminate in the alburnum, or 
to penetrate the pith, but without any apparent communication; and 

I therefore ſuſpect, that the embryon bud is not ſerved with vegeta- 
dle blood from the veſſels of the parent, but that it acquires both nu- 
triment and oxygenation much in the ſame manner as the chick 1 in 
the egg. See Sect. III. 1. 5. 
-.J«- e condition of the chick in the egg 5 en from that of the 
fetus 


Sror. VII. 1.22 REPRODUCTION. 93 


fetus in the womb of viviparous animals in the whale of its nutriment 
being at firſt provided for it, which conſiſts of the albumen, or white 
of the egg, which is contained in cells, and is of different degrees of 
conſiſtency, that which is moſt fluid being firſt conſumed; Theres | 
the liquor amnii, or nutriment of the fetus in utero, is gradually ſe- 
creted by adapted from the blood of the mother, as it is 
wanted. 

Another difference between the condition of the chick and of the 
fetus conſiſts in the manner, by which their blood acquires its neceſ- 
ſary oxygenation, In the fetus this is done by means of the placental 
veſſels, whoſe extremities are inſerted into the bloed-veſſels of the 
uterus, and receive oxygen through their moiſt membranes from the 
paſſing currents of the mother's blood, as deſcribed in Zoonomia, 
Vol. I. Set. XXXVIII. Whereas in the egg after a few days incu- 
| bation a membrane is ſeen, which includes the albumen, and ſpreads 
the extremities of its fine blood-veſſels on the moiſt membrane, which 
covers the air at the broad end of the egg; which air is occaſionally 
renewed, as would appear by its being ſeen ſo eaſily to paſs through 
the ſhell, when an egg is covered with water in the exhauſted re- 
ceiver of an air- pump. 

The condition of the embryon bud, when the parent leaf. bud dies, 
I conceive to be ſimilar to that of the chick in the egg, when that is 
ſeparated from its parent. Each of them has at this time a reſervoir 
of nutriment provided for it ; that of the chick conſiſts of the albu- 
men, or white of the egg above mentioned ; and that of the bud con- 
fiſts of mucilage and ſugar, which are depoſited in the alburnum or 
ſap- wood, or in the roots of the plant. And ſecondly, I conceive 
that the extremities of a fine ſyſtem of veſlels. belonging to the bud 
may terminate on the moiſt membrane, which covers the 'horizontal 
air-veſſels deſcribed in Sect. III. 2. 6. as thoſe on the chorion of the 
chick terminate on the air-bag of the egg, and thus acquire the ne- 
 ceſfary oxygenation of their vegetable blood. 

This 
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This analogy between the vegetable and animal fetus in reſpect to 
their production, nouriſhment, and oxygenation, is as forcible in fo 
_ obſcure a ſubject, as it is curious; and may in large buds, as of the 
| horſe-cheſnut, be almoſt ſeen by the naked eye. If with a penknife 
the remaining rudiment of the laſt year's leaf, and of the new bud in 
its boſom, be cut away ſlice by ſlice, the ſeven ribs of the laſt year's 
leaf will be ſeen to have ariſen from the pith in ſeven diſtin& points, 
making a curve; and the new bud to have been produced in their 
center, and to have pierced the alburnum and bark, and grown with- 
out the aſſiſtance of a mother. 

And laſtly, by in part cutting, and in 198 tearing, the + oith and 
alburnum from the bottom of a new leaf-ſtalk of korſe-cheſwet (bout 
the middle of May, an oval prominence may be ſcen in the internal 
part of the leaf-ſtalk, which fills up a ſpace between the veſſels of 
the bottom of the leaf. ſtalk and thoſe of the new bud, and ſeems to 
connect them by its extremities, and to preſs on the pith beneath it. 
From this apparent gland I conjecture that the now living fibres, or 
animalcules, are probably ſecreted, which form the new bud adher- 
ing to the pith, and nouriſhed by the parent leaf; that thus a paternal 
progeny is produced without the aſſiſtance of a mother. 

3. This paternal offspring of vegetables in their buds and bulbs is 
attended with a very curious circuniſtance ; and that is, that they 
exactly reſemble their parents, as is obſervable in grafting fruit- trees, 
and in propagating flower-roots ; whereas the ſeminal offspring of 
plants, being generated by two parents, and certainly ſupplied with 
nutriment by the mother, is liable to perpetual variation. This alſo 

in the vegetable claſs dicecia, where the male flowers are produced on 
one tree, ood the females on another, the buds of the male trees uni- 
formly produce either male flowers, or other buds fimilar to them- 
ſelves; and the buds of the female trees either produce female flowers, 
or other buds ſimilar to themſelves ; whereas the ſeeds of theſe trees 
produce either male or female plants. See Sect. III. 2. 1. 


This 
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This ſimilarity of buds and bulbs to their parents is to be under- 
ſtood only to exiſt after the maturity of the plant, that 1s after it has 
; produced a ſexual offspring in flowers and ſeeds ; for a bulb, as of a 
tulip, and a bud of a fruit-tree, when firſt raiſed from their ſeeds, are 
very ſmall, but produce one or more improved bulbs, or improved 
buds annually, for ſome years; which differ from their parent bulbs 
or buds in the ſize, form, and colour of their leaves, till it arrives at 
its maturity, or acquires the power of generating a ſexual progeny ; 
from whence it appears, that the leaf-buds of thoſe trees, and the leaf- 
bulbs of thoſe roots, which have acquired their puberty, if it may be 
fo called; that is, their power of generating flowers, are a more per- 
fe& progeny than the ſeeds of thoſe plants, as theſe latter, when ſe- 
parated from their parent either by tranſplantation or by ingrafting, 
can immediately produce ſeeds, or a ſexual progeny; but the buds 
from many ſeeds are ſome years before they can produce ſeeds. The 
fame is probably true of many annual or biennial plants, as of wheat; 
which produce many ſucceſſive buds upon each other previous to the 
flower-bud, as appears by the joints of the ſtem; all which may be 
conſidered as individual plants growing on each other like the annual 5 
ſucceſſion of the buds of trees. 
Another curious occurrence in this lateral oroduGtion of vegetables 
by their buds has been lately publiſhed by Mr. Knight in the Phil. 
Trranſ. for the year 1795, who obſerves, that thoſe adgle-trees, which 
have been continually propagated for above a century by ingrafting, are 
now become fo diſeaſed by canker, or otherwiſe, that though the fruit 
continues of the ſame flavour, the trees are not worth propagating ; as 
theſe grafts, though tranſplanted into other trees, he eſteems to be 
fill an elongation of the original tree, and muſt feel the effect of age 
like the tree they were taken from, If this idea ſhould prove true 
on further examination, there is reaſon to ſuſpect the ſame may occur 
in the too long propagation of plants from bulbs and wires, as potatoes. 
and ſtrawberries, which may haye occaſioned the curled tops of pota- 
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toes, and the black blight in the flowers of the hautbois ſtrawberry, 
which ſome have aſcribed to its only bearing male flowers; the cure 
of which muſt ariſe from our applying to other varieties more lately 
derived from a ſeminal offspring. 
This degeneracy of trees or perennial herbaceons plants propagated 
by buds or root-ſcions is not I think to be aſcribed ſimply to the age 
of the original ſeedling-tree, becauſe each ſucceſſive generation of 


| buds or bulbs are as diſtin from the parent, as the generation by 


ſeeds, But as the lateral progeny of vegetables have no ſource of 
improvement after they have arrived at their maturity, but are liable 


like other plants and animals to injuries from food and climate, which 


injuries produce hereditary diſeaſes, it is to this circumſtance that 


their degeneracy ought rather to be aſcribed ; whereas the ſexual pro- 
geny of vegetables are liable to improvement by the intermixture of 


the individuals of the ſame, or even of different ſpecies to counteract 


the effects of hereditary diſeaſes. 


Another curious ſimilarity which buds bear to their parent tree is 
alſo obſerved by Mr. Knight, Phil. Tranſ. for 1795. Part II. p. 292. 
„ Cuttings from ſeedling apple- trees of two years old were inſerted 
on ſtocks of twenty years old, and in a bearing ſtate ; but theſe have 


now been grafted nine years; and, though they have been frequently 
tranſplanted to check their growth, they have not yet produced a 


ſingle bloſſom. I have ſince grafted ſome very old trees with cuttings 


from ſeedling apple-trees of five years old. Their growth has been 


extremely rapid, and there appears no probability that their time of 
producing fruit will be accelerated, or that their health will be in- 


jured by the great age of the ſtocks. A ſeedling apple-tree uſually 
bears fruit in thirteen or fourteen years; and I therefore conclude, 
that 1 have to wait for a bloſſom, till the trees, from which the 


grafts were taken, attain that age; though I have reaſon to believe 


from the form of their buds that they will be extremely prolific. 


Every c cutting therefore taken from the apple, and probably from 
5 every 
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every other tree, will be affected by the Nate of the parent ſtock, If 
that be too young to produce fruit, it will grow with vigour, but will 
net bloſſom; and if it be too old, it will immediately produce fruit, 
but will never make a healthy tree, and EI never anſwer 
the intention of the planter. 

The durability of the apple and pear I have long faſyetied to be 
different in different varieties; but that none of Aber would vege- 
tate with vigour much, if at all, beyond the life of the parent tock, 
provided that died from mere old age. The oak is much more long- 
| lived in the north of Europe than with us, though the timber is leſs 
durable; the climate of this country, being colder than its native one, 
may in the ſame way add to the durability of the elm ; which may 
poſſibly be further increaſed by its not producing ſeeds in this cli- 
mate; as the life of many annuals may be increaſed to twice its na- 
tural period, if not more; by preventing their ſeeding.” 
It is obſerved above, that the firſt bulb of a tulip raiſed from ſeed 
produces a more perfect bulb annually for five or fix years, and perhaps 
more than one leſs perfect ones, before it acquires the power of ge- 
nerating ſeeds. Now when this period arrives, if the ſeed-ſtem 1 - 
pinched off, I ſuppoſe that the next year's bulb or bulbs will become 

more vigorous or luxuriant, and if this be continued for three or four 
years I ſuſpect the double flowers, which are perhaps owing to a more 
luxuriant growth, may be formed; and that in this, with ſuperfluous 
_ nouriſhment by manure, warmth, and moiſture, conſiſts the art of 
obtaining hyacinths, ranunculus, and ſometimes tulips, with ſuch 
wonderful multiplication of petals or nectaries. See Sect. XIX. 3. 1. 

4. The analogy, which exiſts between this lateral production of 
vegetables and that of ſome tribes of inſects, is worth inveſtigation. 
I. This paternal or lateral generation of plants, which een the 


buds on the ſtems of trees, Jaid the ſcions on their roots, which con- 


tinue to adhere to them, are ſo far reſembled by the branching in- 
ſects, which form the corals or corallines ; and by many other ſea- 
on nes animals, 
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animals, as the ſea anemonies, which are ſaid to adhere to the ſhores, 

or ſubmarine earth, by one extremity, while they pullulate, or ſpread 

out by the other into living ramifications of unmeaſurable lengths. 
Thoſe who have attended to the habits of the poly pus, which is 


found in the ſtagnant water of our ditches in July, affirm, that the 
young ones branch out from the ſide of the parent like the buds of 


trees; and after a time ſeparate themſelves from them. This is ſo 
analogous to the manner in which the buds of trees appear to be pro- 
duced, that theſe polypi may be conſidered as all male animals, pro- 


ducing embryons, which require no mother to ſupply them with A 


Aide or with nutriment and oxygenation. 


Secondly, this paternal or lateral vegetable progeny is beautifully 
ſeen in the wires of knot- graſs, pay gemi aviculare; and in thoſe of 


ſtrawberries, fragaria veſca; and in the roots of potatoes. The la- 
teral generation of theſe plants by wires, while each new plant is 
thus chained to its parent, and continues to put forth another and 
another, as the wire creeps onward on or beneath the ground, is ex- 


actly reſembled by the tape- worm, or tænia, ſo often found in the 


bowels, ſtretching itſelf in a chain quite from the ſtomach to the 


rectum. Linneus alert, « that it grows old at one extremity, while 


it continues to generate young ones at the other, proceeding ad infi- 


nitum, like a root of graſs. The ſeparate joints are called gourd- 


worms, and propagate new joints like the parent without end, each 


joint being furniſhed with its proper mouth and organs of digeſtion,” 


| Syſtema Nature, vermes, tenia. In this animal there evidently ap- 
pears a power of reproduction without any maternal apparatus for 


the purpoſe of ſupplying nutriment and oxygenation to the embryon, 


as it remains attached to rts father till its maturity, and i in this reſpect 


exactly reſembles the lateral generation of vegetables. 


| 


5. This ſubject of the lateral production of vegetables from male 


parents without the intervention of a female is ee re ſembled by 


the innumerable progeny of the aphis, which riſes from an egg in the 


{| pring, 
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foring, as a vegetable riſes from a ſeed, and produces a viviparous 
offspring for many generations like the ſucceſſive buds of a ſeedling 
apple-tree, or of a ſeedling tulip; and then it generates both males 
and females, which copulate and depoſit eggs, like the anthers and 
ſtigmas of flowers, and their conſequent eds which at length ap- 
pear on ſeedling apple-trees and on ſeedling tulips; as is further 
ſpoken of in Sect. IX. 2. 7. and XIV. 1. 6. 

6. Whence I conclude, that in ſexual viviparous generation the 
new entity, or embryon, is ſecreted by the male, and received into a 
nidus prepared for it by the female, and nouriſhed by fluids ſecreted 
into the uterus, as they are required, which is probably owing to the 
ſtimulus of the fetus againſt the ſides of it; that in ſexual oviparous 
generation a reſervoir of nutriment is prepared, and incloſed in the 
egg, previous to the reception of the embryon, which is ſecreted by 
the male, and depoſited in this reſervor of nutriment; becauſe the 
fetus in theſe animals is to be ſeparated from the parent before its due 
maturity; and the egg, in which it is incloſed, may be conſidered as 
an uterus, or womb, ſeparated from the mother. And laſtly, that 


in paternal or male generation the new entity, or embryon, is as cer- 
tainly ſecreted from 2 gland of the male, but probably remins in an 
adapted reſervoir belonging to this gland, correſpondent to the ve- 
ſiculæ ſeminales of moſt viviparous animals, and that here it exiſts 
like the cicatricula in the egg, and has a reſervoir of nutriment pre- 
pared for it like that in the egg to ſupport it; when the paternal 
leaf- bud by its death is ſeparated from it in the autumn, as the eg is 
ſeparated from its living mother. 
7. The production of buds in the axilla of every „leaf may thus be 
| eaſily conceived, as the new buds are furniſhed with their caudexes 
or bark-filaments over thoſe of their dead parents, which ſhoot out 
root-fibres beneath in the enſuing ſpring, and that I ſuppoſe both in 
deciduous plants and ih evergreens; as in the latter alſo I believe the 
arent leat-bud annually falls off, though not by the immediate in 
FT fluence 
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fluence of the cold of autumn. But how long a twig or ſcion of leaves, 


as in the vine or willow, ſucceed each other, ſome producing em- 


bryon buds in their boſoms before others become expanded, is not 
eaſy to underſtand ; but the embryons of all theſe new leaves, though 


not of the buds in their boſoms, probably exiſted in the paternal womb, 


though in different degrees of maturity, which accords with the ob- 
i of ſome aatucalifis on the ſucceſhve generations of the vol- 


vox globator, which Linneus aſſerts to be Juaphanous, and that it car- 
ries within itſelf ſons and grandſons to the fifth generation, but which 
are probably living fetuſes. produced by the father, of different degrees 


of maturity, and to be detruded at different periods of time like the 
unimpregnated eggs of various fizes, which are found in poultry. See 


Zoonomia, Vol. 'L Sect. XXXIX. 2. and Linnei WOT Naturz. 


Vermes. Volvox. 


In ſome trees however, as in the vine, vitis, and in many herbace- 


ous plants, as in wheat, ſouthiſtle, teaſel, triticum, ſonchus, dypſacus, 
_ each ſucceſſive joint of the plant is evidently an individual vegetable 


being; becauſe the pith, which conſtitutes the brain or ſpinal marrow 
of each individual, terminates at every joint by a diviſion, as ſpoken of 


in Sect I. 8. whence in theſe vegetables every ſucceſſive joint appears 
to be produced by that beneath it; whereas where there is no diviſion 
of the pith, the twig ſeems to be ſimply an elongation of the caudex 
of the leaf- bud, like the wires of ſtrawberries and other creeping 
plants, 


It ſhould hae be added, that there are many W 
inſects, as ſhell-ſnails and de w- worms, which contain both male and 


female organs of generation; and as they are perpetually ſeen to co- 
pulate with each other, it is believed, that they can not impregnate 
themſelves. Now it may be conceived, that the buds of trees poſſeſs 


both male and female organs of generation, and that they can impreg- 
nate themſelves, and that thus the new buds might be termed an 
hermaphrodite offspring rather than a paternal one, This would 

however 
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however produce a confuſion of terms, as the eggs of ſnails and of 
worms, as mentioned above, are properly an hermaphrodite off 
ſpring. 
Another circumſtance occurs in this paternal generation, which dif- 
fers from that of thoſe hermaphrodite inſects above alluded to, which 
is, that though in vegetables the new embryon is generally produced 
in the boſom of the leaf. ſtalk, which is believed to be its parent; yet 
new buds are occaſionally protruded from almoſt any part of the bark, 
when the ſummit of a branch is taken off, or the fide branches of a 
tree, ſo as to admit light and air, and a ſupply of more nutriment ; 
whence it would ſeera, that though hermaphrodite inſeQs poſſeſs but 
one male and one female apparatus for the production and reception 
of the new entity or embryon, yet that in paternal generation the pro- 
lific fluid is occaſionally ſecreted in any part of the caudex of each in- 
dividual bud from its ſummit on the branch of a tree to its termina- 
tion in the root; and that wherever a proper nidus can be found, 
which is ſupplied with nutriment, and expoſed to light and air, that 
there the new embryon can adhere and grow ; although this occurs 
moſt conveniently, and thence moſt frequently, in the boſom of the 
leaf-ſtalk, where the prolific fluid is probably firſt ſecreted, and the 
nutriment moſt copiouſly ſupplied from the vegetable blood newly 
oxygenated in the leaf. In this I ſuppoſe to ed the great differ- 
ence between paternal and ſexual generation; and that this mode of 
reproduction forms an exception. to the general axiom of the great 
Harvey, * all things from eggs.” | | 
The exiſtence of a power of generation in every part of the cander 
of a vegetable bud from the ſummit to the root is not only ſhewn by 
the new buds, which grow on the trunks of trees, Which were felled 
in the ſpring, but alſo from a curious circumſtance which occurs in 
ingrafted trees; which is, that whenever after many years any new 
buds or ſcions grow from the ſtock beneath the graft, it is always 
fimilar to the parent ſtock, and not to the ingrafted ſcion 3 which 
. -—ſthews, 
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ſhews, that this new bud was generated in the old ſtock, and not 
that it was owing to an abſorption and depoſition of a prolific fluid 
ſecreted in any part of the ingrafted head. It muſt however be re- 


membered, that the caudex of each bud extends from the leaf-ſtalk 
to the root, whether it be a ſimple caudex as in a ſeedling tree, or 


a compound one as in a grafted tree ; and that the generation of new 


| buds in perennial herbaceous plants exiſts in every part of the broad 
: caudex on the root, as it does here in every part of the long caudex 
on the trunk. Nothing known in the animal world reeinbles this 

_ univerſality of the generative faculty throughout almoſt the whole 


of an individual vegetable being, except the number of new polypi 


{aid to ariſe at the ſame time from different parts of the ſame indi- 
vidual animal. 


Wherever the new vegetable embryons are ſecreted, they alſo 


find a ſituation or uterus, where they can adhere and be nouriſhed to 


almoſt any number; which however is not unſupported by ſome 
analogy even in viviparous animals; as there have been many in- 


ſtances of extra-uterine fetuſes, which have attached or inſerted their 
veſſels into the peritoneum, or on the viſcera of the mother, in the 
ſame manner as they naturally attach or inſert them into the ſides of 
the true uterus. And in reſpect to the number of uteri produced we 


may recollect the number of eggs, and of fiſh-ſpawn, or frog - ſpawn, 


or of ſeeds, which may all be termed ſo many diſtinct uteri, as they 


contain every thing, which is found 1 in the uteri of viviparous ani- 
mals. 


The aphis, and probably many other inſe&s, poſſeſs both the "a 


litary and ſexual mode of propagation, as is poſſeſſed by moſt veget- 
ables; but the polypus and tenia, and hydra ſtentorea, and volvox, 


appear only to be reproduced by the ſolitary or lateral generation; and 
it is probable that the truffle amongſt vegetables, and ſome ſub- 
marine plants, and others of the 4 eryptogomia, whoſe ſeeds 


have not been yet diſcovered, "Mop ſtill be caly propagated by the 


lateral 


* 
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lateral mode of reproduction, as is well obſerved m an ingenious 
work by a lady of very accurate botanic knowledge, called © Botanic 
| Dialogues, deſigned for the uſe of ſchools,” one volume octavo, 
Johnſon, London; but which may be ſtrongly recommended to the 
adult in botany as containing much uſeful information agrecabiy 
imparted. 
This curious ſubje& of lateral or ſolitary generation is well worthy 
more accurate inveſtigation, as it is the ſimpleſt, and was probably 
the firſt mode of reproduction which exiſted; and if any accurate 
knowledge can ever be acquired of animal generation, it will poſſibly 
occur from a more nice attention to the production of the buds and 
bulbs of vegetables! which is further ſpoken of in Sect. IX. 2 and 3 
At the e time it muſt be obſerved, that the ſexual reproduction i is 
the chef d'ouvre, the maſter · piece of nature, as by the paternal or 
lateral reproduction the ſame ſpecies only are propagated ad infinitum ; 
| Whereas by the ſexual mode of reproduction a countleſs variety of 
animals are introduced into the world, and much pleaſure i 18 res 
to thoſe, which already exiſt in it. 


II, SEXVAL PROGENY, 


. We come now to the 3 mode of the production of vege- 
tables, which originates from the congreſs of the male and female 
parts of flowers, and may be thereſore termed the ſexual or amatorial 
progeny of vegetation. 

From the accurate experiments and obſervations of Spallanzani it 
appears, that in the Spartium Junceum, ruſh-broom, the very mi- 
nute ſeeds were diſcerned in the pod at leaſt twenty days before the 
flower is in full bloom; that is, twenty days before fecundation. At 
this time alſo the powder of the anthers was viſible, but glued faſt to 
their ſummits. The ſeeds however at this time, and for ten days 
after the bloſſom had fallen off, appeared ta conſiſt of a gelatinous 


8 ſubſtance. 
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ſubſtance. On the eleventh day after the falling of the bloſſom the 
ſeeds became heart ſhaped, with the baſis attached by an appendage 


to the pod, and a white point at the apex ; this white point was on 


preſſure found to be a cavity including a drop of liquor. | 

On the twenty-fifth day the cavity, which at firſt appeared at the 
apex, was much enlarged, and till full of liquor ; it alſo contajned a 
very ſmall ſemi-tranſparent body of a yellowiſh colour, gelatinous, 
and fixed by its two oppoſite ends to the ſides of the cavity. 

In a month the ſeed was much enlarged, and its ſhape changed 


from a heart to a kidney; the little body ef in the cavity was 


increaſed in bulk, and was leſs tranſparent, and gelatinous, but there 
yet appeared no organization. 

On the fortieth dey the cavity now grown larger was quite filled 
with the body, which was covered with a thin W after this 
membrane was removed, the body appeared of a bright green, and 
was eaſily divided by the point of a needle into two portions, which 
manifeſtly formed the two lobes; and within theſe attached to the 
lower part the exceedingly ſmall plantule was eaſily perceived. 

The foregoing obſervations evince, 1. That the ſeeds exiſt in the 


ovarium many days before fecundation. 2. That they remain for ſome 
time ſolid, and then a cavity containing a liquid is formed in them. 


3. That after fecundation a body begins to appear within the cavity 


fixed by two points to the ſides, which in proceſs of time proves to 


be two lobes containing a plantule. 4. That the ripe ſeed conſiſts of 
two lobes adhering to a plantule, and ſurrounded by a thin membrane, 


which is itſelf ee with a bulk or cuticle. Spallanzant' 8 Difſerta- ; 


tions, Vol. II. p. 253. 
The analogy between ſeeds and eggs s has long been obſerved, and 


is confirmed by the mode of their 3 The egg is known 
to be formed within the hen long before its impregnation. C. F. 
Wolf aſſerts, that the yolk of the egg is nouriſhed by the veſſels of 


the mother, and that it has from thoſe its arterial and venous branches; 
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but that after impregnation theſe veſſels gradually become imper- 
vious and obliterated; and that new ones are produced from the fetus, 
and diſperſed into the yolk. Haller's Phyſiol. Tom. VIII. p. 94. The 
young ſeed after fecundation I ſuppoſe is nouriſhed in a ſimilar man- 
ner from the gelatinous liquor, which is previouſly depoſited for that 
purpoſe ; the uterus of the plant producing or ſecreting it into a re- 
ſervoir or amnios, in which the embryon is lodged ; and that the 
young embryon 1s furniſhed with veſſels to abſorb a part of it, as in 
the very early ſtate of the embryon in the egg. 

Another curious analogy ſeems to exiſt between the embryon of 
the ſeed and of the egg in their mode of ſuſpenſion. The cicatricula 
of the egg reſts on the yolk, which is ſuſpended by two points, called 
chalazæ, ſomewhat above its center of gravity; whence, however the 
egg is moved, this embryon is always kept upwards, probably the 
better to receive the warmth of the mother during incubation. The 
ſeed-embryon ſeems to be ſupported in the ſame manner by the above 
relation of Spallanzani by two points, and my thus receive a greater 
1 from the ſummer ſun. 6 

The ſeeds are thus produced in their unimpregnated ſtate in the 
ak uterus, and nouriſhed by the flower-bud, which was formed 
in the dividucus trees of this climate during the preceding ſummer, 
and which now puts forth the bractes, or floral leaves, for the ox y- 
genation of its blood; and protrudes its roots and abſorbents into the 
ground from the lower part of its caudex, for the purpoſe of acquir- 
ing nouriſhment ; and on the ſummit of this ſexual apparatus are at 
the ſame time produced the corol and nectaries of the flower, with the 
ſtamens, and ſtigmas, which are evidently deſigned to give fecunda- 
tion to the vegetable ſeeds, or eggs, previouſly depoſited in the peri- 
carp or uterus; becauſe, as ſoon as theſe are impregnated, the corol 
and nectaries, with the ſtamens, and ſtigmas, fall off and diſappear. 

The anthers have been proved by many experiments to be neceſ- 
fary to the fecundation of the vegetable ſeeds by the farina, or duſt, 
- a P which 
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Which they diſperſe, and which adheres to the moiſt ſtigma on the 


ſummit of the ſtyle or pericarp. The amatorial attachment between 


| theſe ſtigmas and the anthers on the ſummits of the ſtamens has at- 


tracted the notice of all botaniſts, In many flowers the anthers or 
males bend into contact with the ſtigmas or females, as in kalmia, 
fritillaria perſica, parnaſſia, caQus, and ciſtus. In the kalmia the ten 
ſtamens lie round the piſtil, like the radu of a wheel, and each anther 
is concealed in a nich of the corol to protect it from cold and moiſ- 


ture; theſe anthers riſe ſeparately from their niches, and approach 


the ſtigma of the piſtil for a time, and then recede to their former 
ſituations. In the fritillaria perſica the ſix ſtamens are of equal 
lengths, and the anthers lie at a diſtance from the piſtil ; of theſe 


three alternate ones approach firſt, and ſurround the female; and 


when theſe decline, the other three approach; and in parnaſſia the 
males alternately approach and recede from the female; and laſtly 
in the moſt beautiful flowers of cactus grandiflorus, and of ciſtus lab- 
daniferus, where the males are very numerous, ſome of them are 


perpetually bent into contact with the female; and as they recede, 
others advance, Cs, 


In other flowers the females bend into contact with the males, as 


in nigella, epilobium, ſpartium, collinſonia. In nigella, devil in the 


buſh, the females are very tall compared to the males, and bending 
down over them in a circle, give the flower ſome reſemblance to a 


regal crown, The female of the epilobium anguſtifolium, willow- 


herb, bends down amongſt the males for ſeveral days, and becomes 


upright again when impregnated. In the ſpartium ſcoparium, com- 
mon broom, the males or ſtamens are in two ſets, one ſet riſing a 
quarter of an inch above the other. The upper ſet does not arrive 


at their maturity ſo ſoon as the lower; and the ſtigma, or head of 
the female, is produced amongſt the upper or immature ſet. But as 
ſoon as the piſtil grows tall enough to burſt open the keel-leaf, or head 
of the flower, it bends itſelf round in an inſtant like a French horn, 

and 
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and inſerts its head, or ſtigma, amongſt the lower or mature ſet of 
males. The piſtil or female then continues to grow in length; and 
in a few days the ſtigma arrives again amongſt the upper ſet, by the 
time they become mature. This wonderful contrivance is readily 


ſeen by opening the keel-leaf of the flowers of broom, before they 
burſt ſpontaneouſly. And laſtly, in the collinſonia the two males 


widely diverging from each other, the female bends herſelf into con- 


tact firſt with one of them; and after a day or two leaves this, and 


applies herſelf to the other; the anther of Which was not mature ſo 
ſoon as the former. See Sect. VIII. 8. of this work. 


Dr. Peſchier of Geneva thinks, he has diſcountenanced this idea of 


amatorial ſenſibility of vegetables by two experiments, which are re- 
lated in Journal de Phyſique de Lametherie, T. II. p. 343. One of 


theſe conſiſted of his tying down the ſtigma of epilobium anguſtifo- 


lium, and yet in due time the anthers burſt and ſhed their pollen, and 
thus committed a kind of vegetable Onaniſm ; and alſo that he caſ- 
trated the ſtamens of this flower, and yet the ſtigma opened and aroſe, 


as if the anthers had been preſent, The other experiment conſiſted 


in his confining a branch of barbery, berberis, in a glaſs, and ſubject- 


ing the en of the flowers to the vapour of nitrous acid, which 


by this ſtimulus aroſe from their petals to the ſtigma, and after a few 
minutes again retired to their petals. Both theſe experiments rather 
| ſeem to confirm than to enfeeble the analogy between plants and 
animals ; as the amatorial motions of theſe flowers were thus pro- 


| duced by internal or external ſtimuli, as in the healthy or diſeaſed 
ſtates of animals. 


Another mode, in which the vrolific duſt is diſperſed, is by the 
burſting of the anther, and its conſequent diffuſion in air, either ſo 
as to make a cloud near the females, which exiſt in the ſame flower, 
or on the ſame plant, which is the moſt uſual manner; or by its 


being carried by the winds to a greater diſtance, as in the flowers of 
the claſs monccia, or one -." So in urtica, nettle, the male 
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flowers are ſovrite from the fouls, and the anthers are ſeen in fair 


weather to burſt with force, and to diſcharge their duſt, which ho- 
vers about the plant like a cloud, 

In plants of the claſs dicecia, or two houſes, the fecundating farina 
is carried to the diſtance of many miles by the winds, as has been 


proved by the impregnation of ſome female date trees, which were at 
a a great diſtance from the male ones. And the male flowers them- 


ſolos of valliſneria are carried many mules down the rivers, which it 
inhabits, to the female ones. This plant has its roots at the bottom 


of the Rhone; the flowers of the female plant float on the ſurface of 
the water, and are furniſhed with an elaſtic ſpiral ſtalk, which ex- 
tends or contracts, as the water riſes and falls. The flowers of the 
male plant are produced under water, and as ſoon as their farina, or 


duſt, is mature, they detach themſelves from the plant, and riſe to 


the ſurface, continue to flouriſh, and are wafted by the air, or borne 
by the currents, to the female flowers. In this reſembling thoſe 
tribes of inſets, where the males at certain ſeaſons acquire wings, but 
not the females, as ants, coccus, lampyris, phalzna, brumata, licha- 
nella. See valliſneria in the Families of Plants, tranſlated from Lin- 
neus. Johnſon, London. 


The plants, which grow in the air, are fly :njured | in wet 
ſeaſons by the n occaſioning the cells of the anthers, which 
contain the fecundating farina, to burſt, and to ſhed it on the ground. 


To which a ſcarcity of the quantity of wheat, or an imperfection of 
its fecundating quality, and the uſtilago, or ſmut, have rationally been 
aſcribed, as its anthers are expoſed on long filaments to the weather. 


On this account many flowers cloſe their corols before rain, and the 
aquatic plants of rivers perform their impregnations in the air. But 
M. Bonnet remarks another method of the diſperſion of the fecun- 


dating influence of ſome marine plants, in which the male organ does 
not project a fine powder, but a liquor, which forms a perceptible 


cloud in the water; and adds, that the male ſalamander darts his 
c — 
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ſemen into the water, where it forms a whitiſh cloud, which is af- 
terwards received by the ſwollen anus of the female, and ſhe be- 
comes impregnated. Nor is this vegetable 1mpregnation in water 
unanalogous to other animal impregnations, as the ſpawn of frogs and 


of fiſh is delivered from the female before it is fecundated ; and its 
fecundation is ſeen to ſucceed in water; and Spallanzani found, that 


the ſeminal fluid even of dogs, as well as of frogs, retained its pro- 


lific quality when diluted with much water. Bonnet 8 e Phi- 


loſ. in a letter to Spallanzani. 


3. The other parts, which riſe on the edge of the pericarp, FP" ex- 
pand themſelves before the impregnation of the ſeed, are the corol 
and nectaries. The former of theſe has been ſhewn to be a reſpiratory 


organ for the purpoſe of oxygenating the blood to a greater degree 


than in the green foliage, as it is there expoſed to the air Leubath a 
| finer pellicle, and acquires variety of colours. See Sect. IV. 5. 1. to 
which may be added, that as the corol in helleborus niger, Chriſt- 
mas roſe, changes after the fecundation of the ſeed into a calyx, loſ- 
ing its white colour, and becoming green. So in many flowers the 
calyx falls off along with the corol ; in theſe it ſhould be eſteemed a 


part of or appendage to the corol ; whereas thoſe calyxes, which are 


permanent after the corol falls off, are properly port of the aer 


or vegetable uterus. 


4. The nectary, or honey-cup, is eriduntly an a to the 


corol, atid is the reſervoir of the honey, which is ſecreted by an ap- 


propriate gland from the blood after its oxygenation in the corol, as 
mentioned in Sect. IV. 5. 5. and is abſorbed for nutriment by the 
ſexual parts of the flower. This purpoſe however has as yet eſcaped 


the reſearches of philoſophical botaniſts. M. Pontedera believes it 
deſigned to lubricate the vegetable uterus. (Antholog. p. 49.) Others 
have ſuppoſed, that the honey, when reabſorbed, might ſerve the pur- 
poſe of the liquor amnii, or white of an egg, as a nutriment for the 
young embryon, or fecundated ſeed, in its early ſtate of exiſtence. 
| —— But 
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But as the nectary is found equally general i in ankle flowers as in fe- 
male ones, and as the young embryon, or ſeed, grows before the 
petals and nectary are expanded, and after they fall off; theſe ſeem 
to be inſurmountable objections to both the above-mentioned — 


nions. 
In many tribes of inſects, as the filk-worm, and e in all the 


moths and butterflies, the male and female parents die, as ſoon as the 


eggs are impregnated and excluded, the eggs remaining to be per- 
fefted and hatched at ſome future time, The ſame thing happens to 
-the male and female parts of flowers; the anthers and filaments, 


which conſtitute the male parts of the flower, and the ſtigma and 


ſtyle, which conſtitute the ſenſitive or amatorial organ of the female 
part of the flower, fall off and die, as ſoon as the Gods are impreg- 
"nated, and along with theſe the petals and nectary. Now the moths 

and butterflies Dove mentioned, as ſoon as they acquire the paſſion 
and the apparatus for the reproduction of their ſpecies, loſe the power 


of feeding upon leaves, as they did . and become nouriſhed oy 


what — honey alone. 


Hence we acquire a ſtrong analogy for the uſe of the nectary, or 
ſecretion of honey, in the e economy; which is, that the 
male parts of flowers, and the female parts, as ſoon as they leave their 
fetus-ſtate, expanding their petals, (which conſtitute their lungs) be- 


-come ſenſible to the paſſion, and gain the apparatus, for the repro- 


duction of their ſpecies; and are fed and nouriſhed with honey like 


the inſects above deſcribed ; and that hence the nectary begins its 


office. of producing honey, and dies or ceaſes to produce honey, at 


the ſame time with the birth and death of the anthers and the ſtig- 


mas ; which, whether exiſting in the ſame or in different flowers, 


are ſeparate and dliſtinct Ne beings. 
Previous to this time the: anthers with their flaments, and the 


ſtigmas with their ſtyles, are in their fetus-ſtate ſuſtained in ſome 


plants by their umbilical veſſels, like the unexpanded leaf-buds, as in 
3 cColchicum 
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colchicum autumnale, and daphne mezereon; and in other plants 
by the bractes, or floral- leaves, as in rhubarb, which are expanded 
long before the opening of the flower; the ſeeds at the ſame time 
exiſting in the vegetable womb yet unimpregnated, and the duſt yet 
unripe Io the cells of the anthers. After this period the petals become 
expanded, which have been ſhewn to conſtitute the lungs of the 

flower; the umbilical veſſels, which before nouriſhed the anthers and 

the ſtigmas, coaleſce, or ceaſe to nouriſh them ; and they acquire 
blood more oxygenated by the air, obtain the paſſion and power of - 
reproduction, are ſenſible to heat, and light, and moiſture, and to me- 
chanic ſtimulus, and become in reality fette fed with honey; ſimi- 
lar in every reſpe& except that all of them yet known but the 
male flowers of valliſneria, continue attached to the Plant, on which 
they are produced. 

So water inſects, as the gnat, and amphibious mne the tad- 
pole, acquire new aerial lunge, when they leave their infant ſtate for 
that of puberty. And the numerous tribes of caterpillars are fed upon 
the common juices of vegetables found in their leaves, till they ac- 
quire the organs of reproduction; and then they feed on honey, all 
1 believe except the filk-worm, which in this country takes no nou- 
riſhment after it becomes a butterfly. And the larva or maggot of the 
bee, according to the obſervations of Mr, Hunter, is fed with raw 
vegetable matter, called bee-bread, which is collected from the an- 
thers of flowers, and laid up in cells for that purpoſe, till the maggot 
becomes a winged bee, acquires greater ſenſibility, and is fed with 
honey. Phil. Tranſ. 1792. 

Laſtly, though the filaments and ſtyle, as 1 as hs 3 and 
nectary, belong to the ſexual organs of vegetables; yet it is the an- 


thers alone of ihe ſtamina, and ſtigmas alone of the piſtilla, which _ 


poſſeſs the power, and I ee, the paſſion of reproduction, as 
appears from the mutilated filaments of many flowers, as of curcuma, 


= linum or flax of this wett, of gratiola, and hemlock- leayed ge- 
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ranium, which have half their ſtamina unterminated by anthers, and 
in conſequence produce no prolific farina. And ſecondly, from the 
florets, which form the rays of the flowers of the order fruſtraneous 
polygamy of the claſs ſyngeneſia, as the ſun-flower, which are fur- 
niſhed with a ſtyle only, and no ſtigma, and are thence barren. There 
is alſo a ſtyle without a ſtigma in the whole order of dicecia gynan- 


dria, the male flowers of which are thence barren, and ſhews the 


neceſſity of the exiſtence of the ſtigma to the fecundation of the ve- 


getable uterus, probably owing to its amatorial action in conveying 


the living principle to the included ſeeds like the fallopian tubes of 


the animal womb. 


5. The ſeeds are produced in the pericarp, and at firſt acquire nu- 
triment by the umbilical veſſels previous to their fecundation, like the 
unexpanded leaf-buds ; and then by the caudex down the bark with 


its radicles, which is oxygenated by the bractes, or floral-leaves, as 
ſoon as theſe are expanded, they afterwards become in one day im- 


pregnated in ſome flowers, as in the oenothera, cactus grandiflorus, 
and ciſtus; and the corol or petals, with the ſtamens and ſtigmas, and 


nectaries, wither and fall off. In other flowers many days elapſe be- 
fore the various cells of ſeeds are fecundated, and theſe more ani- 

mated parts of ſexual reproduction periſh. But in all caſes the ſeeds 
remain in the pericarp or uterus after fecundation as before it, except 


in thoſe plants, which are called proliferus, as the polygonum vivi- 
parum, and magical onions, which immediately begin to vegetate; 
in all other plants the ſeed either ſleeps till the enſuing ſpring, as in 


the colchicum and hamamelis; or they continue to grow to maturity, 


and to be nouriſhed in the pericarp by the blood of the parent flower- 
bud, which is oxygenated in the bractes or floral- leaves, till they be- 


come perfected like eggs, and fall on the ground, or are otherwiſe 


diſperſed, for the purpoſe of taking root in the earth. 

Whence it appears, that in the ſexual reproduction of vegetables 

the amatorial organ is diſtinct from the uterus, as is probably the caſe 
| | 4 in 


113 
in animals; which in female quadrupeds would ſeem to ſleep after 
impregnation during the time of geſtation and lacteſcence, and after- 
wards to revive; whereas this amatorial organ in vegetable flowers 
periſhes, when the uterus is impregnated, along with the male organs, 
neither of which are any longer of uſe in theſe annual beings. 
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The various methods, which nature has employed for the dif} perſion 


of ſeeds, are worth the attention of the farmer and gardener, both for 
the purpoſe of preventing the growth of noxious ſeeds, and of col- 
lecting the profitable ones. The pericarp of ſome plants burſts with 
ſudden violence, when the ſeed is mature, and diſperſes it to conſider- 
able diſtance ; as that of wood-ſorrel, oxalis acetocalla ; and of im- 
patiens, touch me not. The ſeeds of many plants of the claſs ſyn- 


geneſia are furniſhed with a plume, by which admirable mechaniſm 


they are difleminated by the winds far from their parent ſtem, and 
look like a ſhuttlecock, as they fly. Other ſeeds are diſſeminated by 


animals; of theſe ſome attach themſelves to their hair or feathers by 


a gluten, as miſletoe; others by hooks, as clivers, galium aperine ; 
burdock, arctium lappa; hound's-tongue, cynogloſſum. Others are 


ſwallowed whole for the ſake of the fruit, and voided uninjured, as 
the hawthorn, cratægus, juniper, and ſome graſſes. And the ſeeds of 


aquatic plants, and of thoſe which grow on the banks of rivers, are 
carried many miles by the currents into which they fall. 


Other ſeeds are ſeparated from each other, and diſperſed by the = 


twiſting of the awn at the ſummit of them, when moiſtened by rain, 


as a black oat, avena fatua, with hairy awns, which ſeems to crawl | 


like an inſe& when moiſtened ; geranium alſo, and barley ; and as 


this happens in wet weather, the moiſt ground is then fit to receive 


and nouriſh them. The awns of the geranium have been uſed as 
hygrometers by ſticking the baſe of the ſeed into a cork for a pedeſtal], 

and marking diviſions on a paper circle beneath it ; and the awn of 
barley is furniſhed with ſtiff points, which, like the teeth of a ſaw, are 
all turned towards oneend of it ; as this long awn lies upon the ground, 
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it extends itſelf in the moiſt air of night, and puſhes forward the 


barley- corn, which it adheres to; in the day it ſhortens as it dries; 


and as theſe points prevent it from receding, it draws up its pointed 


end; and thus, creeping like a worm, will travel many feet from the 
parent ſtem; and may thus be uſed as a travelling hygrometer, when 


laid on a cloth on the floor, like the automaton of Mr. Edgeworth, 
deſcribed in Botanic Garden, article Impatiens, Vol. II. 


6. The formation of the organs for ſexual generation, in contra- 


diſtinction to thoſe for lateral generation, in vegetables, and in ſome 


animals, as the polypus, the tænia, and the volvox, ſeems the chef 
d'œuvre, the maſter- piece of nature, as appears. from many flying in- 
ſects, as moths and butterflies, which ſeem to undergo a general 

change of their forms ſolely for the purpoſe of ſexual reproduttion's 
and in all other animals theſe organs are not complete till the maturity 


of the creature ; whereas the lateral generation commences with the 


_ infancy of the germ or bud, as on the roots of young herbs, and on 
the ſtems of Infos trees. 


There ſeems nevertheleſs to be one circumſtance, i in which the 45 


litary generation of the buds of plants, when the plants are at their 


maturity, is ſuperior to the ſexual generation by ſeeds. This conſiſts in 


the progeny of the former being more perfect than that of the latter, 
in reſpect to the power of the reproduction of their ſpecies. Thus 
in many plants, as in tulips and apple-trees, the young vegetable from 


the ſeed produces other bulbs, or buds, for ſome years, which ſeem 


annually to improve, till at length they acquire a puberty, if it may 


be ſo called, and become foroiſhed with ſexual organs for the purpoſe 
of ſeminal reproduction; whereas the leaf. buds, or leaf-bulbs, of the 


apple-tree and tulip during their firſt years produce other leaf-buds, 


or leaf-bulbs, rather more perfect than their parents; and when thefe 
bulbs, and buds, arrive at their puberty, or maturity, ſo as to-be ca- 


pable of ſexual generation, their new bulbs and new buds alſo, if 


taken from their dying parents, and tranſplanted or ingrafted, or left 


8 adhering 
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adhering to them, are immediately capable of producing flowers, and 
a conſequent ſeminal progeny. 

As the progeny by lateral generation ſo exactly reſembles the parent 
ſtock, it follows, that though any new variety, or improvement, may 
be thus continued for a century or two, as in grafted fruit- trees, yet 
that no new variety or improvement can be obtained by this mode 
of generation; though ſome hereditary diſeaſes, as the canker, are 
believed to ariſe in 00 trees, which have long been propagated 
by lateral generation, as explained in No. 1. 3. of this Section. 

But from the ſexual, or amatorial, generation of plants new varie- 

ties, or improvements, are frequently obtained; as many of the 

young plants from ſeeds are diſſimilar to the parent, and ſome of them 
ſuperior to the parent in the qualities we wiſh to poſſeſs ; which is 
another proof that the anthers and ſtigmas of plants are animated be- 
_ ings, different from the green foliage of the tree on which they grow ; 
as they produce varieties in the form of their offspring like ſexual ani- 
mals, which buds do not. 
| Beſides the production of different, and ſometimes more excellent, 
varieties in the ſpecies of vegetables from ſeeds, another advantage 
occurs from ſexual generation, which is the production of new ſpecies 
of plants, or mules, by ſhedding the fecundating duſt of ſome flowers 
on the ſtigmas of others of a diferent pores, though generally of the 
{ame genus. 

A Mule cabbage is Jeferibed: in the Bath Agriculture, Vol. I. 
Art. 4, which is ſaid to fatten a beaſt ſix weeks ſooner than turneps. 
It is there ſaid, * that the ſort of cabbage principally raiſed is the 
tallow-loaf or drum-head cabbage ; but it being too tender to bear 

ſharp froſt, J planted ſome of this ſort and the common purple-cab- 
bage uſed for pickling, (it being the hardieſt I am acquainted with) 
alternately; and when the ſeed-pods were perfectly formed, I cut 
down the purple, and left the other for ſeed, This had the deſired 
effect, and produced a mixt ſtock of a deep green colour with purple 


Q 2 veins, 
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veins, retaining the ſize of the drum head, and acquiring the hardi- 
neſs of the purple. 

In another curious paper of the Bath eos: Vol. V. p. 38, Mr. 
Wimpey relates, that he planted a field with garden-beans in rows 
about three feet aſunder in the following order, mazagan, white- 
bloſſom, long-podded, Sandwich-toker, and Windſor- beans. The 
mazagan and white-bloflom were thraſhed firſt, when to his great 
ſurpriſe he found many new ſpecies of beans ; thoſe from the maza- 
gan were mottled black and white ; the white- bloſſoms were brown 
wi yellow inſtead of their natural black; and they were both much 

larger than uſual. See Sea, XVI. 4. of this work. 
| There is an apple deſcribed in Bradley's work, which is faid to have 
one fide of it a ſweet fruit, which boils ſoft, and the other fide a four. 
fruit, which boils hard. This Mr. Bradley ſo long ago as the year 
1721 ingeniouſly aſcribes to the farina of one of theſe apples 4 impreg- 
nating the other; which would ſeem the more probable, if we con- 
ſider, that each diviſion of an apple is a ſeparate womb, and may 
therefore have a ſeparate impregnation, like puppies of different kinds 
in one litter. The ſame is ſaid to have occurred ii in oranges and lemons, 
and grapes of different colours. 

Vegetable mules are ſaid to be numerous, and, like the mules of 
the animal kingdom, not always to continue their ſpecies by ſeed. 
There is an account of a curious mule from the antirrhinum linaria,, - 
toad-flax, in the Amcenit. Academ. V. I. No. 3. and many hybrid 
plants are deſcribed in No. 32. The urtica alienata is an evergreen, 
plant, which appears to be a nettle from the male flowers, and a pel- 
litory (parietaria) from the female ones and the fruit, and is hence be- 
tween both. Murray, Syſt. Veg. Amonſt the Engliſh indigenous 
plants, the veronica hybryda, mule ſpeedwell, is ſuppoſed to have 
originated from the officinal one, and the ſpiked one; and the Sib- 
thorpia Europza to have for its parents the golden ſaxifrage and marſh 
penny wort, Pulteney's View of Linneus, p. 253. 

TE — There 
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There is another vegetable fact publiſhed by M. Koelruter, which 


he calls“ a complete metamorphoſis of one natural ſpecies of plants 
into another; which ſhews, that in ſeeds as well as in buds, the 
embryon proceeds from the male parent, though the form of the 
fubſequent mature plant 1s in part dependent on the female, M. Ko- 
elruter impregnated a ſtigma of the nicotiana ruſtica with the farina of 
the nicotiana paniculata, and obtained prolific ſeeds from it. With the 
plants, which ſprung from theſe ſeeds, he repeated the experiment, 
impregnating their piſtilla with the farina of the nicotiana paniculata. 
As the mule plants, which he thus produced, were prolific, he con- 
tinued to impregnate them for many generations with the farina of 
the nicotiana paniculata, and they became more and more like the 
male parent, till he at length obtained fix plants in every reſpect per- 
fectly ſimilar to the nicotiana paniculata, and in no reſpect reſembling 
their female parent the nicotiana ruſtica. Blumenback on Genera- 
tion. 5 

Mr. Graters, Mr, 1 and Mr. Ramſtrom, ſcem of opinion, 

that the internal ſtructure or parts of fructification in mule plants re- 
ſemble the female parent; but that the habit or external ſtructure re- 
ſembles the male parent. See treatiſes under the above names in 
Vol. VI. Amcenit. Academic. 

7. Something ſimilar to this ſeems to obtain in mixing the breeds 
of the ſame ſoeties of animals, and in animal mules, which may be 
worth the attention of the grazier. The mule produced from a horſe 
and a ſhe aſs reſembles the horſe externally with his ears, mane, and 

tail; but with the nature, or manners of an aſs. But the hinnus, 
or creature produced from a male aſs and a mare, reſembles the father 
externally in ſtature, aſh-colour, and the black croſs on his ſhoulders, 
but with the nature or manners of a horſe. The breed from Spaniſh 
rams and Swediſh ewes reſembled the Spaniſh ſheep in wool, ſtature, 
and external form; but was as hardy as the Swediſh ſheep; and the 


contrary occurred in the breeds which were produced from Swediſh 
| rams 
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rams and Spaniſh ewes. The offspring from the male goat of An- 
gora and the Swediſh female goat had long ſoft camel's hair; but that 
from the male Swediſh goat, and the Rennie one of Angora, had no 
improvement of their wool. An Engliſh ram without horns, and a 
Swediſh horned habe, produced theep without horns. Amcen, Acad. 
Vol. VI. p. 13. 
8. From theſe circumſtances it appears, that not t only new varie= 

ties may be procured from the ſeminal offspring of plants; where 
thoſe from the lateral offspring become diſeaſed by age, as the can- 
kered apple-grafts, and perhaps the curled potatoes, and barren 
ſtrawberries ; but that more curious or uſeful fruits or flowers may 
be obtained by ſhedding the farina of ſome valuable plant on the 
ſtigma of another variety of the ſame ſpecies, as of two different but 
equally excellent apple- trees, or tulip-flowers, hyacinths, anemonies, 
and geraniums. And thirdly, that mules may be produced by a mix- 
ture 'of different ſpecies of plants, and perhaps of different genera ; 
as of pines and melons; grapes and gooſeberries ; oranges and ke; 
apricots and nectarines; nuts and acorns ; which may be afterwards 
p propagated by the lateral progeny, if not by the ſeminal one. 

The facility of generating vegetable mules ſeems forcibly to have 
ſtruck the great Linneus ; who in the preface to his natural orders 
of plants at the end of his Genera Plantarum thinks, that about ſixty 
vegetables were at firſt created correſponding with his natural orders. 
That a mixture of theſe orders amongſt themſelves produced the ge- 

nera; that a mixture of the genera amongſt themſelves produced the 
ſpecies; and that a mixture of the ſpecies produced the varieties, 
which he believes to accord with the general progreſs of nature 
from ſimpler things to the more compound... 

In the ſame manner it may be ſuppoſed, that many of the preſent 
ſpecies of animals were originally mules produced by a mixture of 
animals of different genera z and that all ſuch mules, as had perfect 
organs of reproduction, continued their ſpecies. But as theſe organs 
EL ſeem 
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ſeem to be the chef d'ceuvre of nature, as above remarked, they often 
become imperfect in the generation of mules, and the ſpecies then 
becomes extinct; as it could not be propagated by ſexual generation, 
it is poſſible, that many new kinds of mules, which might be uſeful. 
for labour, or by their milk or wool, or for food, might ſtill be pro- 
duced by the method of Spallanzani; who diluted the ſeminal fluid 
of a dog with much warm water, and by injecting it fecundated a 
bitch, aud produced puppies like the dog. 

Thus new animal combinations might poſſibly be generated nume 
rous as the fabled monſters of antiquity; as en the ram and the 
female goat; the ſtag and the cow; the horſe and the doe; the bull 
and the mare; boar and bitch; dog and ſow. And ſecondly, as Spal- 
lanzani diluted the ſeminal fluid of a male frog with water, and fe- 
cundated ſome female ſpawn with it, and produced perfe& tadpoles, 
there is reaſon to conclude, that new combinations of fiſh might thus 
be generated, and people our rivers with aquatic monſters, And laſtly, 

that it is not impoſſible, as ſome philoſopher has already ſuppoſed, if 

Spallanzani ſhould continue his experiments, that ſome beautiful 
productions might be generated between the vegetable and animal 
kingdoms, like the 1 9 fable of the roſe po nightingale, and 
which might be propagated by lateral or paternal, though not by 
ſexual or 8 generation. 

The claſſic. render will here be reminded of the metamorphoſes of 
Ovid, of gods turned into bulls and ſwans, men into frogs and par- 
tridges, ladies into trees and flowers, of ſphinxes, gr ns, dragons, 
| mermaids, centaurs, and minataurs ; Paſiphae and her bull; Leda and 
her ſwan; Arethuſa and her fiſh-god Alpheus, and conclude that 

mules in early times were more frequent than at preſent, which oc- 
caſioned the poets and the prieſts of antiquity to invent ſo many fa- 
bulous monſters, and impoſe them on the credulity of mankind. 
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I. VEGETABLE GENERATION. 


1. The intelligent reader is become, I hope, by this time fo much 
intereſted in the further inveſtigation of the circumſtances attending 
the lateral and ſexual generation of vegetables, that he will not be 
diſpleaſed with the continuance of the ſubject for a few more pages, 


ſo agreeable from its novelty, and ſo important from its future ys 


plication to animal reproduction. 
If a ſcion of a nonpareil apple be ingrafted on a crab- ſtock, and a 
golden pippin be ingrafted on the mon pril, what happens? The 


coding of the bud of the golden pippin conſiſts of its proper abſorbent 
veſlels, arteries, and veins, till it reaches down to the nonpareil- 


ſock ; and then the continuation of its caudex downwards conſiſts of 


veſſels ſimilar to thoſe of the nonpareil ; when its caudex deſcends 


ſtill lower, it conſiſts of veſſels ſimilar to thoſe of the crab- ſtock. 
The truth of this is ſhewn by two circumſtances; firſt, becauſe 

the lower parts of this compound tree will occaſionally put forth buds 

ſimilar to the original ſtock. And ſecondly, becauſe in ſome in- 


grafted trees, "wha a quick-growing ſcion has been inſerted into a 
ſtock of ſlower growth, as is often ſeen in old cherry- trees, the upper 


part of the trunk of the tree has become of almoſt double the diameter 
of the lower part; both which occurrences ſhew, that the lower 
part of the trunk of the tree continues to be of the ſame kind, though 
it muſt have been ſo repeatedly covered over with new circles of 
wood, bark, and cuticle, _ N 85 

Now as the caudex of each bud, which paſſes the whole length of 


the trunk of the tree, and forms a communication from the upper 


part, or plumula, to the lower part, or radicle, muſt conſiſt in theſe 
doubly ingrafted trees of three different kinds of eaudexes, reſembling 


| thoſe of the different ſtocks or ſcions; we acquire a knowledge of 


what may be termed a lateral or paternal mule, in contradiftinRion 
* to 
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to a ſexual mule. For as in theſe trees thus combined by ingraftment 
every bud has the upper parts of its caudex that of a zolden 2 5 
the middle part of it that of a nonpareil, of the lower part of it that 
of a crab; if theſe caudexes, which conſtitute the filaments of the 
bark, could be ſeparated intire from the tree with their plumules and 
radicles, they would exhibit ſo many lateral or paternal mules, con- 
ſiſting of the connected parts of their three parents; the plumula be- 
| 8 oft to the upper parent, and the radicle to the lower one, and the 
triple caudex to them all. 

A ſeparation of theſe buds from the parent lag 1 ſaid to have been 
obſerved by Mr. Blumenback in the conferva fontinalis, a vegetable 
which conſiſts of ſmall ſhort ſlender threads, which grow in our foun- 
tains, and fix their roots in the mud. He obſerved by magnifying 
glaſſes, that the extremities of the threads ſwell, and from {mall tu- 
bera, or heads, which gradually ſeparate from the parent threads, at- 
tach themſelves to the ground, and become perfe& vegetables ; the 
whole progreſs of their formation can be obſerved in forty-eight. 
hours. Obſervations on Plants, by Von Uſlar, Creech, Edinb. 

2. The lateral propagation of the polypus found in our ditches in 
July, but more particularly that of the hydra ſtentorea, is wonder- 
fully analagous to the above idea of the lateral generation of vegeta- 
bles. The hydra ſtentorea, according to the account of monſieur 
Trembley, multiplies itſelf by ſplitting lengthwiſe; and in twenty- 

four hours theſe diviſions, which adhere to a common pedicle, reſplit, 
and form four diſtin& animals. Theſe four in an equal time ſplit 
again, and thus double their number daily, till they acquire a figure 
ſomewhat reſembling a noſegay. The young animals afterwards ſe- 
parate from the parent, attach themſelves to aquatic th 4 and give 
riſe to new colonies, i 

Another curious animal fact is related by 8 in his treatiſe 
on generation, concerning the freſh water polypus. He cut two of 
them 1n half, which were of different colours, and applying the upper 


R part 
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part of one to the lower part of the other, by means of a glaſs- tube, 
and retaining them thus for ſome time in contact with each other, 
the two divided extremities united, and became one animal. | 

The attentive reader has already anticipated me in applying theſe. 
wonderful modes of lateral animal reproduction and conjunction to 
the lateral propagation and ingraftment of vegetables. The junction 
of the head- part of one polypus to the tail-part of another is exactly 
repreſented by the ingraftment of a ſcion on the ſtock of another 
tree. The plumula, or apex of each bud, with the upper part of its 
caudex, joins to the long caudex of the ſtock, which paſſing down 
the trunk terminates in the radicles of it. And if this compound ve- 
getable could be ſeparated longitudinally from the other long filaments. 
of the bark in its vicinity, like the fibres of the bark of the mulberry- 

tree prepared at Otaheite, or as the bark of hemp and flax are pre- 

pared in this country, as the young ones of the hydra ſtentorea ſepa- 
rate from their parents, it might claim the name e of a lateral or pater- 
nal mule, as above petitioned: 

3. It hence appears, that every new bud of a tree, heit two ſcions 
have been inſerted over each other on a ſtock, if it could be ſeparated 

from the plume to the radicle, muſt conſiſt of three different kinds 

of caudex, and might therefore be called a triple lateral mule. And 
that hence it follows, that every part of this new triple caudex, 
muſt have been ſeparated or ſecreted laterally from the adjoining part 
of the trunk of the tree; and that it could not be formed, as I for- 
merly believed, from the roots of the plume of the bud deſcending 
from the upper part of the caudex of it to the earth. A circum- 
ſtance of great importance in the inveſtigation of the curious ſubject 
of the lea generation of vegetables, and of inſets. 

One lake hence ſuſpect, that if Blumenback had attended to the 
propagation of the polypus, which he had compoſed of two half po- 
Iypi, chat the young progeny might have Pen two colours re- 
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ſembling the compound parent, like the different caudexes of ingraft- 
ed trees; an experiment well worthy repeated obſervation. 

4. Another animal fact ought alſo to be here mentioned, that many 
inſects, as common earth-worms as well as the polypus, are ſaid to 
_ poſſeſs ſo much life throughout a great part of their ſyſtem, that 
they may be cut into two or more pieces without deſtroying them, 
as each piece will acquire a new head, or a new tail, or both ; and 
the inſect will thus become multiplied. How exactly this is re- 
ſembled by the long caudex of the buds of trees, which poſſeſs ſuch 
vegetable life from one extremity to the other, that when the head or 
plume 1s lopped off, it can produce a new plume; and when the 
lower part is cut off, it can produce new radicles ; and may be thus 
wonderfully multiplied. 

5. Hence we acquire ſome new and important ideas concerning 
the lateral generation of vegetables, and which may probably contri- 
bute to elucidate their ſexual generation. Theſe are, firſt, that the 
parts of the long caudex of each new bud of an ingrafted tree, and 
conſequently of all trees, are ſeparated or ſecreted from the corre- 
ſpondent or adjoining parts of the long caudex of the laſt year's bud, 
which was its parent; and not that it conſiſts of the roots of each 
new bud ſhot down from the plumula or apex of it, as I formerly 
ſuppoſed ; and, that thoſe various molecules, or fibrils, ſecreted from 
the caudex of the laſt year's buds, adjoin and grow together beneath 
the cuticle of the trunk of the tree, the upper ones forming the plu- 
mula of the new bud, which is its leaf or lungs, to acquire oxygen 

from the atmoſphere ; and the lower ones forming the radicles of it, 
which are abſorbent veſſels to acquire nutriment from the earth. 

Secondly, that every part of the caudex of an ingrafted tree, and 
conſequently of all trees, can generate or produce a new bud, when 
the upper part of it is ſtrangulated with a wire or cut off, or other- 
wiſe when it is ſupplied more abundantly with nutriment, ventila- 
tion, and light. And that each of theſe new buds thus produced 
e reſembles 
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reſembles that part of the ſtock in compound trees, where it ariſes. 
Thus in the triple tree above mentioned a bud from the upper part 
of the long caudexes, which form the filaments of the bark, would 
become a golden pippin branch; a bud from the middle part of them 


would desde a nonpareil branch; and a bud from the lower On: 
a crab branch, 


Thirdly, another wonderful property of this lateral mule progeny 
of trees compounded by ingraftment conſiſts in this, that the new 


mule may conſiſt of parts from three, or four, or many parents, when 


ſo many different ſcions are ingrafted on each other; whence a queſ- 


tion may ariſe, whether a mixture of two kinds of anther-duſt previ- 
ous to its application to the ſtigma of flowers might not produce a. 


threefold mule, partaking of the likeneſs of both the males? 
6. On this nice ſubject of reproduction ſo far removed from com- 


mon apprehenſion the patient reader will excuſe a more prolix inveſ- 
tigation. The attraction of all matter to the centres of the planets, or 
of the ſun, is termed gravitation 3 that of particular bodies to each 
other is generally called chemical affinity; to which the attractions 
belonging to electricity and magnetiſm appear to be allied. 


In theſe latter kinds of attraction two circumſtances ſeem to be 


required ; firſt, the power to attract poſſeſſed by one of the bodies, 
and ſecondly, the aptitude to be attracted poſſeſſed by the other. 


Thus when a magnet attracts iron, it may be ſaid to poſſeſs a ſpecific 
tendency to unite with the iron; and the iron may be ſaid to poſſeſs 
a ſpecific aptitude to be united with the magnet. The former appears 
to reſide in the magnet, beeauſe it can be deprived of its attractive 
power, which can alſo be reſtored to it; and the iron appears to poſ- 
ſeſs a ſpecific aptitude to be united with the magnet, becauſe no 
other metal will approach it. In the ſame manner a rubbed ſtick of 
ſealing- wax may be ſaid to poſſeſs a ſpecific tendency to unite with a 
light ſtraw, but not with a glaſs bead; Here the ſtraw ſeems to 


poſſeſs a ſpecific aptitude to uvite with the rubbed ſealing- wax, becauſe 


many: 
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many other bodies refuſe to do ſo, as glaſs, ſilk, air; and laſtly, the 
ſpecific attraction of the rubbed ſealing-wax can be withdrawn or re- 
ſtored; to which may be added, that ſome chemical combinations 
may ariſe from the ſingle attraction of one body, and the aptitude to 
be attracted of another; or they may be owing to reciprocal attrac- 
tions of the two bodies, as in what is termed by the chemiſts double 
affinity, which is known to be ſo powerful as to ſeparate thoſe bo- 
dies, which are held together by the fingle attraction probably of one 
of them to the other, which other poſſelles ny an aptitude to be at- 
tracted by the former. 

7. The above aceount of the tendencies to union 1 by unorganized 
or inanimate matter is not given as a philoſophical analogy, but to 
facilitate our conception of the adjunctions or concretions obſervable 
in organized or animated bodies, which conſtitute their formation, 
their nutrition, and their growth. Theſe may be divided into two 
kinds; firſt the junction or union of animated bodies with inanimate 

matter, as when fruit or fleſh-is ſwallowed into the ſtomach, and be- 
comes abſorbed by the lacteals; and the ſecond, where living parti- 
cles coaleſce or concrete together, as in the formation, nutrition, or 
conjunction of the parts of living animals. 

In reſpect to the former, the e. parts, as the nodeily and palate; 
poſſeſs an appetency, when ſtimulated by the ſcent and flavour of 
agreeable food, to unite themſelves with it; and the inanimate ma- 
terial poſſeſſes an aptitude to be thus united with the animal organ. 
The ſame occurs when the food is ſwallowed into the ſtomach; the 
mouths of the lacteal veſſels being agreeably ſtimulated poſſeſs an ape 
petency to abſorb the particles of the digeſting maſs, which is in a: 
ſituation of undergoing chemical changes, and poſſeſſes at ſome pe- 
riod of them an aptitude to be united with- the mouths of the abſore 
bent lacteals. 

But when thefe abſorbed particles of inanimate matter have been 
circulated in the blood; they ſeem gradually to obtain a kind of vi- 

. | tality $2 
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talityz whence Mr. John Hunter, and I believe ſome ancient philo- 
ſophers, and the divine Moſes, aſſerted, that the blood is alive; that 
is, that it poſſeſſes ſome degree of organization, or other properties 
different from thoſe of inanimate matter, which are not producible 
by any chemical proceſs, and which ceaſe to exiſt along with the life 
of the animal. Hence for the purpoſe of nutrition there is reaſon to 
ſuſpe&, that two circumſtances are neceſſary, both dependent upon 
life, and conſequent aCtivity ; theſe are. firſt an appetency of the 
fibrils of the fixed organization, which wants nutrition; and ſe- 
condly, a propenfity of the fluid molecules exiſting in the blood, or 
ſecreted from it, to unite with the organ now ſtimulated into action. 
So that nutrition may be ſaid to be affected by the embrace or cohe- 
ſion of the fibrils, which poſſeſs nutritive appetencies, with the 
molecules, which poſſeſs nutritive propenſities, 

8. If the philoſopher, who thinks on this ſubjeck, ſhould nat be 
inclined to believe that the whole of the blood is alive; he can not 7 
eaſily deny life to that part of it which is ſecreted by the organs of 
generation, and conveys vitality to the new embryon, which it pro- 
duces. Hence though in the proceſs of nutrition the activity of two 
kinds of fibrils or molecules may be ſuſpected, yet in the proceſs of 
the generation of a new vegetable or animal, there ſeems great reaſon 
to believe, that both the combining and combined particles are en- 
dued with vitality; that is, with ſome degree of organization or other 
properties not exiſting in inanimate matter, which we beg leave to 
denominate fibrils with formative appetencies, and molecules with 
_ formative propenſities, as the former may ſeem to poſſeſs a greater 

degree of organization than the latter. 

And thus it appears, that though nutrition may be conceived to be 
produced by the animated fibrils of an organized part being ſtimu- 
lated into action by inanimate molecules, which they then 8 
and may thus be popularly compared to the ſimple attractions of 

chemiſtry ; yes that in the production of a new embryon, whe- 
ther 
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ther vegetable or animal, both the fibrils with formative appetencies, 
and the molecules with formative propenſities, recriprocally ſtimulate 
dend embrace each other, and inſtantly coaleſce, and may thus popu- 
larly be compared to the double affinities of chemiftry. But there 
are animal facts, which reſemble beth theſe, and are thence more 
philoſophically analogous to them; and theſe are the two great ſup- 
ports of animated nature, the paſſions of hunger and of love. In the 
former the appetency reſides only in the ſtomach, or perhaps in the 
cardia ventriculi, but the object conſiſts of inanimate matter; in the 
latter reciprocal appetencies and propenſities exiſt in the male and fe- 
male, which mutually excite them to embrace each other. Two 
other animal facts are equally analogous; the thirſt, which reſides at 
the upper end of the eſophagus, and though it poſſeſſes appetency it- 
ſelf, its object is inanimate matter; but in lacteſcent females, when 
they give ſuck to their young, there exiſts a reciprocal appetency in 
the mother to part with her milk, and in the young offspring to re- 
ceive it. | | 
This then finally I conceive to bi the manner of the production of 
the lateral progeny of vegetables. The Yong caudex of an exiſting 
bud of a tree, which conſtitutes a ſingle filament of the preſent bark, 
is furniſhed with glands numerous as the perſpirative or mucous 
glands of animal bodies; and that theſe are of two kinds, the one ſe- 
ereting from the vegetable blood the fibrils with formative appeten- 
cies, correſpondent to the maſculine ſecretion of animals; and the 
other ſecreting from the vegetable blood the molecules with forma- 
tive propenſities, correſpondent to the feminine ſecretion of animals; 
and then that both theſe kinds of formative particles are depoſited be- 
neath the cuticle of the bark along the whole courſe of it, and nearly 
at the ſame time by the ſympathy of the ſecreting organs, and in- 
ſtantly embrace and coaleſce, forming a new caudex along the fide of 


its parent with vegetable life, and with the additional powers of nu- 
trition, and of growth, 


5 | . _ This 
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. This then is the great ſecret of nature; more living particles 
are produced by the powers of vitality in the fabrication of the vege- 


table blood, than are neceſſary for nutrition or reſtoration of decom- 


poſing organs. Theſe are ſecreted, and detruded externally, and 
produce by their combination a new vital organization beneath the 
cuticles of trees over the old one. Theſe new combinations of vital 


fibrils and molecules acquire new appetencies, or fabricate molecules 


with new propenſities, and thus poſſeſs the power of forming the 
leaf or lungs at one extremity of the new caudex ; and the radicles, 
or abſorbent veſſels at the other end; and ſome of them, as in the 
central buds which terminate the branches, finally form the ſexual or- 
gans of reproduction, which conſtitute the flower. 

That new organizations of the growing ſyſtem acquire new ap- 
petencies appears from the production of the paſſion for generation, 
as ſoon as the adapted organs are complete; and from the defire of 


lacteſcent females to ſuckle their offspring, and alſo from the variation 
of the palate, or deſire for particular kinds of food, as we advance in 
life, as from milk to fleſh. Thus as a popular alluſion, and not as 


a philoſophical analogy, we may again be allowed to apply to the 
combinations of chemiſtry ; BP Ping two different kinds of particles 
unite, as acids and alkalies, a third ſomething is produced, which 
poſſeſſes attractions diſſimilar to thoſe of either of them; and that 


new organizations form new molecules appears from the ſecretions 
of the as and uterine glands, when they have acquired their 
maturity; and from the breaſts of lacteſcent females. 


10. In the lateral propagation of vegetable buds as the ſuperfluous 
fibrils or molecules, which were fabricated; in the blood, or detached 
from living organs, and poſſeſs nutritive or formative appetencies and 
propenſities, and which were more abundant than were xequired for 


the nutrition of the parent vegetable bud, when it had obtained its 


full growth, were ſecreted by innumerable glands on the various parts 
of its ſurface beneath the general cuticle oX the tree, and there em- 
bracing 
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bracing and coaleſcing, form a new embryon caudex, which gra- 
dually produces a new plumula and radicles. And as the different 
parts of the new caudex of a compound tree reſemble the parts of the 
parent caudex, to which it adheres, it was ſhewn, beyond all doubt, 
that different fibrils or molecules were detached from different parts 
of the parent caudex to form the filial one. 

So in the ſexual propagation of vegetables the ſuperfluous living 
fibrils, or molecules, floating in the blood, appear to be ſecreted "Fog 
it by two kinds of glands only ; thoſe which conſtitute the anthers, 
and thoſe which conſtitute the pericarp of flowers. By the former J 
ſuppoſe the fibrils, with formative appetencies and with nutritive ap- 
petencies, to be ſecreted ; and by the latter the molecules, with for- 

mative and with nutritive propenſities. Afterwards that theſe fibrils 
with formative and nutritive appetencies, become mixed in the peri- 
| carp or uterus of the flower, with the correſpondent molecules with 
formative and nutritive propenſities; and that a new embryon is in- 
ſtantly produced by their reciprocal embrace and coaleſcence, And 
that parts of this new organization afterwards acquire new appe- 
tencies, and form molecules with new propenſities, and thus gradually 
produce other parts of the growing ſeed, which do not at firſt ap- 
pear, as the plumula, ll. cuticle: and the glands of reproduc- 
tion in the pericarp and anthers, which correſpond in the animal 
fetus to the lungs, inteſtines, cuticle, and the organs, which diſtin- 
guiſh the ſexes. 

11. From this new doctrine of a threefold vegetable mule by la- 
teral propagation, as the new bud on the fummit of a tree, which 
has had two ſcions ingrafted on it one above another, in which it is 
inconteſtibly ſhewn, that different fibrils, or molecules, are detached 
from different parts of the parent caudex to form the filial one, which 
adheres to it; and that it then acquires the power of producing new 
radicles, or a new plumula ; we may ſafely conclude, as it is dedu- 
cible from the ſtrongeſt analogy, that in the produCtion of ſexual 

| 8 mules, 
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mules, whether vegetable or animal, ſome parts of the new embryoii 
were produced by, or detached from, ſimilar parts of the parent, 
which they reſemble. And that as theſe fibrils, or molecules, floated 


in the circulating blood of their parents, they were collected ſepa- 


rately by appropriated glands of the male or female; and that finally, 
on their mixture in the matrix the new embryon was immediately 


generated, reſembling in ſome parts the form of the father, and in 


other parts the form 85 the mother, according to the quantity or ac- 


tivity of the fibrils or molecules at the time of their conjunction. 
And laſtly, that various parts of the new organizations afterwards 


acquired new appetencies, and formed molecules with new propen- 
ities, and thus gradually produced other parts of the growing fetus, 
as the ſkin, nails, hair, and the organs which diſtinguiſh the ſexes. 


If the molecules ſecreted by the female organ into the pericarp of 
flowers, or into the ovary of animals, were ſuppoſed to conſiſt of 


only unorganized or inanimate particles ; and the fibrils ſecreted by 

the male organ only to poſſeſs formative appetencies to ſelect and com- 
bine with them; the new embryon muſt probably have always re- 
ſembled the father, and no mules could have had exiſtence. 


But by the theory above delivered it appears, that the new off- 


ſpring, both in vegetable and animal reproduction, whether it be a 
mule or not, mult ſometimes more reſemble the male parent, and 
ſometimes the female one, and ſometimes appear to be a combination 


of them both, as the epigram of Martial: 


Dum dubitat natura gravis puerum faceretne puellam, 
Factus es, O e pene PI puer. 


12. The certain proof above given, that ſome parts of the triple 
caudex of the new bud of a tree, which has been compounded by in- 
graftment, are formed from ſimilar parts of the triple caudex of the 


parent bud, carries us one ſtep further back into the myſterious pro- 
ceſs 
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ceſs of reproduction, and ſomewhat countenances the ingenious con- 
jectures of monſieur Buffon. And the analogy here obſerved, that 
as in chemical union there muſt be ſome particles of inanimate matter 
with attractions, and others with aptitudes to be attracted; ſo in the 
conjunctions of animated particles in the nutrition or formation of 
orgamzed beings, there muſt exiſt fibrils or molecules with forma- 
tive or nutritive appetencies, and others with formative or nutritive 
aptitudes or propenſities, one of which may be ſecreted by the male, 
and the other by the female parent, may facilitate our reaſoning upon 
this dark ſubject, which will be reſumed and enlarged upon in the 
next edition of Zoonomia, in the ſection on generation. 
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| SECT. VII. 
f 1. THE MUSCLES, NERVES, AND BRAIN OF VEGETABLES. 
1 | 17. Vegetable muſcles evinced by their cloſing their corols, and calyxes, and moving their 


leaves in conſequence of ſtimulus. Hence alſo vegetable nerves both of ſenſe and mo- 
9 tion. When one part of a leaf of mimoſa is touched the whole leaf falls. Hence 
alſo a vegetable brain or common ſenſorium. 2. Their irritability ſhewn by the ab- 
Sorption, and circulation of their fluids. By electric ſhocks. By the aſcent of ſap- 
juice. 3. Their ſenſibility ſhewn by the collaps of mimoſa. By cloſing their petals 
from defect of ſtimulus, as in darkneſs and cold. By the males and females bending 
to each other. 4. Their volition ſhewn from hedyſarum gyrans. From polymorpha 
marchantia. From tenarils of vines. From their ſleep. F. Their aſſeciations of 
motion ſhewn by their cloſing their petals, performing abſorption and circulation 1 
fuids. Their acquired habits, Grains and roots from the ſouth vegetate ſooner. 
Apple-trees. Senſitive plant, Berberry. 6. Vegetables poſſeſs a ſenſe of heat, 
: F light, and of moiſture, and conſequently poſſeſs a brain or common ſenſorium, 
| 7. They poſſeſs a ſenſe of touch and a common ſenſorium. 8. How do the anthers 
and fligmas find each other ? by a ſenſe of ſinell. Adultery of collinſonia. . From 
their abſorptions, ſecretions, ſenſes, love and ſleep, they muſt Poe o/s a brain. Does 
this reſide in ſhe Pith of each individual bud? 


1. THE various Motion of peculiar parts of veget ables evince the 
exiſtence of muſcles and nerves in thoſe parts, ſuch as the cloſing of 
their petals, and calyxes, at the approach of night, or in cold or wet 

weather; though the fibres and nerves, which conſtitute theſe muſcles, 
are too fine for anatomical demonſtration. 
Some vegetables fold the older leaves over the new buds at the ex- 
tremity of their ſtalks during the night, as alſine, chickweed ; others, 
as the mimoſa, ſenſitive plant, told the upper or poliſhed ſides of 


their 
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2 
their leaves together during their ſleep. The hedyſarum gyrans 
whirls its leaves in various directions, when the air is ſtill, by an ap- 
parently voluntary effort, probably for the purpoſe of reſpiration. 
The dioncea muſcipula, Venus's fly-trap, cloſes its leaves from the 
ſtimulus of inſets, which crawl upon them, and pierces them with 
its prickles. And the apocynum androſemifolium contracts its petals 
br neCtaries round the proboſcis of the flies, which ſtimulate it, and 
holds them till they die, or till the ſleep of the plant releaſes them by 
the relaxation of its muſcular action. 

From theſe circumſtances it appears, that there are not only muſ- 
cles about the moving foot-ſtalks or claws of the leaves and petals 
above mentioned ; but that theſe muſcles muſt be endued with nerves 
of ſenſe as well as of motion. Now, as when one part of a leaf of 
mimoſa is touched, the whole leaf falls, it follows, that there muſt 
be a common ſenſorium, or brain, where the nerves communicate, 
belonging to this one leaf- bud. To evince this further another leaf- 
let was flit with ſharp ſeiſſars, and ſome ſeconds of time elapſed, be- 
fore the plant ſeemed ſenſible of the injury; and then the whole plant 
collapſed as far as the principal ſtem. Afterwards a ſmall drop of oil 
of vitriol was put on the bud in the boſom of a leaf of another ſen- 
ſitive plant; and, after about half a minute, when the brain of this 
bud could be ſuppoſed to be deſtroyed, the whole leaf fell, and roſe 
no more. If the individual buds of plants poſſeſs muſcles and nerves 
with a brain, or common ſenſorium; the following queſtions conſe- 
quently occur, and ſhould be anſwered in the affirmative. Have ve- 
getable buds irritability ? have they ſenſation ? have they volition ? 
have they aſſociations of motion? I am perſuaded they poſſeſs them 
all, though in a much inferior degree even than the cold blooded 
animals. 


2. The irritability of vegetable fibres is demonſtrated by the ab- 
ſorption and circulation of . fluids in their roots, leaves, and pe- 


tals; which can not be cxplaines by any mechanic law, and exactly 
correſponds 
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correſponds with the abſorption of the aliment, and the circulation of 
the blood in animals; which Phyſiologiſts have demonſtrated to de- 
pend on the muſcular motions of the veſſels themſelves, which poſ- 
ſeſs irritability, and are excited into action by the ſtimulus of the 


fluids, which they acquire or contain. 


IT be irritability of vegetable veſſels is ſhewn by a curious experi- 
ment of Von Uſlar, who paſſed ſtrong electric ſhocks through a plant 
of cuphorbia, ſo as to deſtroy the life of the plant; and he then ob- 


ſerved on cutting off a branch, that it did not bleed; though a ſimilar 
brauch cut off before the death of the plant effuſed much milky 


juice; whence he juſtly concludes, that the electric percuſſion had 
deſtroyed the irritability, of the plant, 


Mr. Cavallo aſſerts in his Treatiſe on Electricity, that he found by 
repeated experiments, that the plant balſam (impatiens) was deſtroy- 


ed by leſs quantities of electricity than any other vegetables, which 
he ſubjected to it; and that on examining the plant afterwards no 
injury on the external or internal parts of it could be diſcovered; 
whence it may be concluded that the irritability ſimply, and not the 


organization of the plant, was deſtroyed by the unnatural quantity of 
ſtimulus. He adds, that not only ſhocks from ſo ſmall a coated ſur- 
face as fix or eight ſquare inches, but even ſtrong ſparks from a large 
conductor deſtroyed theſe plants, which ſatis recovered in a hay 


or two, but not fr went See Sect. XIII. 3 3. and Sek. XIV. 2. 3. 


of this work. 
The aſcent of the fap-juice PE, the vernal months in the ex- 

periments both of Hales and Walker, being retarded or quite ſtopped 

during the cold parts of the day, and in the night; and on the north 


| fide of the tree in cool days, when it continued to flow on the ſouth 


fide, can only be aſcribed to the irritability of the vegetable veſlels 
being decreaſed by the deficient ſtimulus of heat. See this ſubject 
further treated of in Sect. XIV. I. 10. of this work. 


3. The ſenſibility of fibres is diſtinguiſhed from their irritability 
| EE... 
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by the pain or pleaſure, which precedes or attends any auimal action; 
and therefore ſuppoſes the exiſtence of a common ſenſorium; now 
when one diviſion of a leaf of mimoſa is injured by a wound or touch, 
in a ſhort time the whole leaf cloſes, which is owing to the actions 
of the diſtant muſcles about the footſtalks of the ſubdiviſions of the 
leaf. Does not this prove, that there is a brain or common ſenſo- 
rium, where the nerves communicate in ſome part of this bud or 
leaf, as the injury of one diſtant part of it thus affects the whole? 
or in other words, that the diſagreeable ſenſation is propagated from 
a part to the whole, and cauſes the actions of ſome diſtant muſcles, 
in the ſame manner as I draw away my hand when my finger is 
hurt! „ : 
There are muſcles placed about the foot-ſtalks of the leaves or 
leaflets of many plants, for the purpoſe of cloſing their upper ſurfaces 
together, or of bending them down ſo as to ſhoot off the ſhowers or 
dew- drops, as in 0 plant, mimoſa ; kidney - bean, phaſeolus; 
and many trees. The claws of the petals, or of the diviſions of the 
calyx of many flowers, are furniſhed in a ſimilar manner with muſ- 

cles, which are exerted to open or cloſe the corol and calyx of the 
flower, as in tragopogon, anemone. This action of opening and cloſ- 
ing the leaves or flowers does not appear to be produced ſimply by ir- 
ritation on the muſcles themſelves, but by the connexion of thoſe 
muſcles with a ſenſitive ſenſorium, or brain, exiſting in each individual 
bud or flower. 1ſt. Becauſe many flowers cloſe from defe& of ſti- 
mulus, not by the exceſs of it, as by darkneſs, which is the abſence 
of the ſtimulus of light ; or by cold, which is the abſence of the 
ſtimulus of heat. Now the defect of heat, like the abſence of 
food, or of drink, affects our ſenſes with pain, which had been pre- 
viouſly accuſtomed to a greater quantity of them, and a cutaneous | 
ſhivering may be excited in conſequence of the pain; but a mulcle 
cannot be ſaid to be ſtimulated into action by a defect of ſtimulus, 
though ſome modern writers on medicine have called cold a ſtimulus 
to nal fibres, which it always renders torpid or inactive; : a theory 
5 | derived 
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derived fre om Galen: and which muſt have originited in his total ig- 
norance of chemiſtry and natural philoſophy. 

In ſome flowers the males bend into contact with the females, as 
in ciſtus, kalmia, fritillaria perſica, lithrum ſalicaria; in others the 
female bends to the males, as in collinſonia, glorioſa, geniſta, epilo- 
bium; which ſhews a ſenſibility to the paſſion of reproduction. In 
7rritation the ſtimulated muſcles only are brought into action, with- 
out being perceived by the other parts of the ſyſtew; but in ſenſation 


the whole ſyſtem is affected by means of the brain or common ſenſo- 
rium, and thence very diſtant muſcles are brought into action to ac- 
quire an agreeable object, or to repel or withdraw from a diſagreeable 
one. See 3 Vol. I. Sect. XIII. 2. 


4. That plants poſſeſs in ſome degree the pe power of volition would 


appear firſt from the hedyſarum gyrans, which moves its leaves in 


circular directions when the air is too ſtill. Secondly, from the 
marchantia polymorpha, in which ſome yellow wool advances from 


the flower- bearing anthers, while it drops its duſt like atoms. Mur- 


ray's Syſtem of Vegetables. Thirdly, from the tendrils of vines, and 
the ſtems of ather climbing vegetables, which continue to move. 
round, till they find fmathing to adhere to, or till they have rolled 


' themſelves up in a ſpiral line like a cork-ſcrew. And laſtly, from 
the efforts of almoſt all plants to turn the upper ſurface of their leaves, 


or their flowers, to the light, 


But there is an indobitsble proof of plants poſſeſſing ſome degree 
5 voluntarity, and that is deduced from their ſleep. In animal bodice 


ſleep conſiſts in a ſuſpenſion or temporary abolition of voluntary 


power; the organs of ſenſe being at the ſame time cloſed, or by ſome 
other means rendered unfit for the perception of external bodies. Now 
the ſleep of plants is proved by the hanging down or cloſing of the 


leaves of many plants, and of ſhutting the petals and calyxes of many 


flowers in the dark, and their again opening or expanding them 1 in 
the light, or at certain hours of the 127. 


5. In 
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5. In reſpect to vegetables acquiring aſſociations of motion, or ha- 
bits of action, the former is ſeen in the abſorptions and circulations of 
their fluids, and in the various movements above deſcribed ; which 

whirl their leaves or tendrils, and cloſe or open their corols and ca- 
lyxes, which could not be performed without the ſynchronous and 
aſſociated actions of many muſcles; as in the abſorptions and circu- 
lations of animal bodies, and the movements of their limbs, 
Other acquired habits of vegetable aQions appear from the grains 
and roots brought from more ſouthern latitudes, which germinate. 
here ſooner than thoſe which are brought from more northern ones, 
owing to their acquired habits. Fordyce on Agriculture. And from 
the apple trees ſent from hence to New York, "which bloſſomed for a 
few years too early for the climate, and bore no fruit ; but after- 
wards learnt to accommodate themſelves to their new fituation, Tra- 
vels in New York by Profeſſor Kalm. 
| The diviſions of the leaves of the ſenſitive plant have been accuſ- 
tomed to contract at the ſame time from the abſence of light; hence 
if by any other circumſtance, as a ſlight ſtroke or injury, one divi- 
ſion is irritated into contraction; the neighbouring ones contract alſo, 
from their motions being aſſociated with thoſe of the irritated part. 
So the various ſtamina of the barberry have been accuſtomed to con- 
tract together in the evening; and thence, if you ſtimulate one of 
them with a pin, according to the experiment of Dr. Smith, they all 
contract from their acquired aſſociations. 

6. This leads us to a curious inquiry, whether vegetables poſſeſs 
any organs of ſenſe ? Certain it is, that they poſſeſs a ſenſe of heat 
and cold, another of moiſture and dryneſs, and another of light and 
darkneſs; for they cloſe their petals occaſionally from the preſence 
of cold, moiſture, or darkneſs. And it has been already ſhewn, that 
theſe actions cannot be performed ſimply from irritation, becauſe cold 
and darkneſs are defective quantities of our uſual ſtimuli; and that 
on that account ſenſation or volition are employed; and in conſe- 
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| quence a ſenſorium or union of the nerves muſt exiſt, So when we 


go into the light, we contract the iris, not from any ſtimulus of the 
light on the fine muſcles of the iris, but from its motions being aſ- 
Weisted with the ſenſation of too much light on the retina, which 
could not take place without a ſenſorium or center of union of the 


nerves of the iris with thoſe of viſion. . 


7. Beſides theſe organs of ſenſe, which diſtinguiſh cold, moiſture, 


and darkneſs, the leaves of mimoſa, and of Hons, and of droſera, 
and the ſtamens of many flowers, as of the barberry, and of the nu- 
merous claſs of ſyngeneſia, are ſenſible to mechanic impact; that is, 
they poſſeſs a ſenſe of touch; and as many of their diſtant muſcles'are 


in conſequence excited into action, this alſo evinces, that they poſſeſs 
a common ſenſorium, by which this ſenſation is communicated to the 


whole, and volition occaſionally exerted. 
. Laſtly, in many flowers the anthers when mature approach the 


ſtigma, in others the female organ approaches to the male. I aſk, 


by what means are the anthers in many flowers, and ſtigmas in other 
flowers, directed to find their paramours? Is this curious kind of 
ſtorge produced by mechanic attraction, or by the ſenſation of love? 
The latter opinion is ſupported by the ſtrongeſt analogy, becauſe a 


reproduction of the ſpecies is the conſequence ; and then another or- 


gan of ſenſe muſt be wanted to direct theſe vegetable amourettes 
to find each other; one probably analagous to our ſenſe of ſmell, 
which in the animal world directs the e infant to its ſource 
of nouriſhment; and in ſome animals directs the male to the female; 
and they may thus poſſeſs a faculty of perceiving as s well as of pro- 


ducing odours. 

A mod curious exaiale of the . of * kind of ſenſe, 
which may direct the piſtils, or female parts of the flowers of col- 
linſonia, which way to bend for the purpoſe of finding the mature 


males, is related in Botanic Garden, Vol. I. Canto IV. I. 460, where 
ſome of the piſtils miſtake the males, « or ſtamens, of the neighbouring 


flowers 
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flowers for their own huſbands; and bending into contact with them 
become guilty of adultery. See Sect. VII. 2. 2. of this work. 
9. Thus, beſides a kind of taſte or appetency at the extremities of 
their roots, ſimilar to that of the extremities of our lacteal veſlels, for 
the purpoſe of ſelecting their proper food; and beſides different kinds 
of irritability or appetency reſiding in the various glands, which ſepa- 
rate honey, wax, reſin, and other juices from their blood ; vegetable 
life ſeems to poſſeſs an organ of ſenſe to diſtinguiſh the variations of 
heat, another to diſtinguiſh the varying degrees of moiſture, another 
of light, another of touch, and probably another analogous to our ſenſe 
of ſmell. To theſe muſt be added the indubitable evidence of their 
paſſion of love, and of their neceſſity to ſleep; and I think we may 
truly conclude, that they are furniſhed with a brain or common ſen- 
ſorium belonging to each but. 
But whether this brain, or common ſenſorium, reſides in the me- 
95 dulla, or pith, which occupies the central parts of every bud and leaf, 
like the ſpinal marrow of animals, has not yet been certainly deter- 
mined. By this medulla is meant only the pith of each individual 
bud, not that which 1s ſeen in the center of a tree, which, like the 
wood which ſurrounds it, has long ceaſed to have vegetable life. 
The pith, or medulla of each bud, is ſuppoſed by its elaſticity to 
puſh out the central part of the bud; as the veſicular productions on 
the inſide of young quills are ſuppoſed to puſh forwards their early 
growth, and in ſome birds are ſaid by Mr. Hunter to receive air from 
the lungs. It is more probable that this pith, or medulla oblongata 
of plants, ſupplies the ſpirit of vegetation, ſince it exiſts in all buds 
in their moſt early ſtate, and does not communicate from one bud to 
another, and thus diſtinguiſh them from each other, and evinces 
their individuality. See Seck. I. 8. and IX. 2. 4. 
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PHYTOLOGIA. 


PART THE 'SECO ND. 


ECONOMY or VEGETATION, 


SECT. IX. 


THE GROWTH. OP SEEDS, BUDS, AND BULBS. 


Ls: 8b reſemble eggs. 2. The embryon is of different maturity. The leaves 
E Able in ſome ſeeds. 3. Ny the plumula aſcends and the root deſcends. Is nou- 
riſbed by the ſeed-lobes, by the fruit. Becomes a dwarf if deprived of them. 
| Melons and cucumbers are too Iunuriant, Turnep-ſeed ſhould be new. 4. Seeds 
have hard ſhells, have acrid rinds with bitter or narcotic juices, but pure tarch may 


be procured from them. 5. Umbilical veſſels, and roots of ſeeds. Annual, biennial, 


and perennial plants. Reſervoirs of nutriment in their roots. All plants are bi- 


ennials, Bulbs and buds ſucceed each other many times before they flower. 
6. Wheat. Stems and roots round the firſt joint. Has no neftary. Is greatly: 


 tucreaſed by tranſplanting. II. 1. Bups are 4 viviparous progeny. Protected by 


feales and varniſh, Grow by piping with more heat and moifture as they exhale leſs. 
Are individual, annual, or biennial plants. 2. Buds of herbs. Evergreens have 


10 bleeding ſeaſon. 3. Buds of deciduous trees are in different ſlates of maturity, 


as in hepatica, daphne, ofmunda. Some buds are inviſible. 4. Importance of the 


Pit like the ſpinal marrow ; i lines hollow flalks. 5. Reſervoir of nutriment for 
| buds. Their umbilical veſſels. 6. A bud contains many embryons. The firſt 
| beaf-buds often deſtroyed by inſets. The flower-buds only injured by them. 7. . 


gorous branches produce leaf-buds, weak ones flower-buds. Why ſeedlin g apples. 
ere long before they bear. Why pears bear only at their extremities. 8, New 


| buds may be made either leaf-buds by lopping a part of the branch, or flower- 
| buds by bending . the ranch dawn, or cutting a ring in the bark, or frangulating 
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it with a wire. Debarked oaks pullulate. Sap quice in the alburnum. q. A 
pauſe in vegetation about midſummer, Trees then ſecrete nutriment in their roots 
and fap-wood for the new buds. Are then beſt tranſplanted without lopping their 
branches. 16. Caudexes of the buds form the bark, whoſe veſſels inoſculate. Heart- 


wood dies, Sap-wood atts as umbilical veſſels, and afterwards as capillary tubes, | 


or as capillary ſyphons. 11. Flower-buds periſh without increaſing the bark by 


new caudexes. Are convertible into leaf-buds. Vegetable monſters. 12. Central 
part of an adult bud. III. 1. BuLBs. Leaf-bulbs precede flower-bulbs in 


the tulip as leaf-buds in apple- trees „ as joints in the ſtalk of wheat. Solitary ge- 


neration of inſects. 2. Bulbs of onions. Orchis. Tulip. Hyacinth. Ranun- 


culus. Iris. 3. Roots of potatoes. Wires of ſtrawberries. Seeds of orchis. 
Flowers of potatoes. 4. Stem-bulbs on magical onions are ſimilar to root-bulbs. 
5. Root-grafting. Root-inoculation, Root-propagation. Suckers of trees. Root- 


buds of herbaceous plants. Internal parts of which decay. 6. Tuberous roots of 
turnep and carrot are reſervoirs of nutriment for the ſucceeding flower tem. No 


 flower-bud is ever produced from a ſeed without previous leaf-buds. Why ſeedling 
apple-trees are ten or twelve years before they bear fruit, Magazines of aliment 
in almoſt all roots. 7. Uſe of the horſe- hoe to accumulate earth round the wheat- 
Plants. Wheat dropped on the ſoil ſhoots up but one ſtem. Covered with the ſoil 


it ſhoots up many. And tranſplanted deeper in the ſoil many more. Potatoes, vines, 
and figs, produce lateral roots from their joints. So does the bark 4 Wounded cir- 


cularly. Uſe of eating down forward wheat with pe 


I. 1. Havins treated of the e we now ſtep forwards to 


conſider the economy of vegetation, as far as it may ſerve the pur- 


poſes of agriculture and gardening. 
After the production of the ſeed, or vegetable egg in the pericarp 


of flowers, and its enſuing impregnation by the farina of the anthers 


ſhed upon the ſtigma, a coagulated point appears on the ſeed-lobes 
according to the obſervations of POT like the cicatricula on 


the yolk "of the egg. 


The ſeed continues to grow in the pericarp ſuſtained by adapted 
ſecretions from the vegetable blood, which is previouſly oxygenated in 
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the bractes or floral-leaves of many plants; in others the ſeed is it- 
ſelf incloſed in an air - veſſel probably for that purpoſe, as in ſtaphylea,, 
bladder nut, and tagetes, African marygold. At the ſame time a re- 
ſervoir of nutriment is ſecreted, and depofited in the ſeed-lobes or co- 
tyledons, which are ſingle ones in the ſeeds of palms, graſſes, and 
lilies; though twofold in thoſe of moſt other herbs and trees; whence 
the ſtricteſt analogy exiſts between ſeeds and eggs. 

2. In ſome ſeeds, when they leave the vegetable uterus, this em- 
bryon is much more mature than in others. In the ſeeds of the 
nymphza nelumbo the leaves of the future plant were ſeen fo diſ- 
tinctly by Mr. Ferber, that he found out by them to what plant the 
ſeeds belonged. The fame in the ſeeds of the tulip-tree, lirioden- 
dron tulpiferum. Amen. Acad. V. VI. No. 120. And Mr. Baker 
aſſerts, that on diſſecting a ſeed of trembling graſs, he diſcovered by 
the microſcope a perfect plant with roots ſending forth two branches, 
from each of which ſeveral leaves or blades of graſs proceeded. Mi- 
croſc. Vol. I. p. 252. While in other ſeeds the corculum, or heart 
only of the ſeed, is diſtinctly viſible, as in the kernel of the walnut, 
and the ſeed of the garden- bean. So in the animal kingdom the young 
of ſome birds are much more mature at their birth than thoſe of others. 
The chickens of pheaſants, quails, and partridges, can uſe their eyes, 
run after their mothers, and peck their food, almoſt as ſoon as they 
leave their ſhell ; but thoſe of the linnet, thruſh, and blackbird, con- 
tinue many days totally blind, and can ons open their callow mouths. 
for the offered morſel. 

3. When the ſeed falls naturally upon the earth, or is bark arti- 
ſieially in ſhallow trenches beneath the ſoil, the firſt three things ne- 
ceſſary to its growth are heat, water, and air. Heat is the cred” 
_ cauſe of fluidity, without which no motion can exiſt ; water is the 
menſtruum, in which the nutriment of vegetable and animal bodies 
is conveyed to their various organs; and the oxygen of the atmo- 
—— 18 believed to aftord the principle of excitability ſo perpetually 


neceſſary 
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| neceſſary to all organic life; and which renders the living fibres both 
of the vegetable and animal world obedient to the e Which are 


naturally applied to them. 
Whence we may in ſome meaſure comprehend a difficult queſ- 


tion; why the plume of a ſeed ſowed upon, or in the earth, ſhould 


aſcend, and the root deſcend, which has been aſcribed to a myſterious 
inſtinct; the plumula is ſtimulated by the air into action, and elon- 
gates itſelf, where it is thus moſt excited; and the radicle is ſtimu- 
lated by moiſture, and elongates itſelf thus, where it is molt excited, 


whence one of them grows upwards 1 in queſt of its adapted object, 


and the other downward. 

The firſt ſource of nutriment ſupplied to the ſeminal embryon, af- 
ter it falls from the parent plant, exiſts in the ſeed-lobes, or cotyle- 
dons, which either remain beneath the earth, and are permeated by 


the umbilical veſſels of the embryon plant, which abſorb the muci- 


laginous, farinaceous, or oily matter depoſited in them, as in the bean, 


piſum ; or the ſeed-lobes riſe up into the air along with the young 
plant, as in the kidney-bean, phaſeolus, become ſeed-leaves, and ſerve 
both as a nutritive and reſpiratory organ. Theſe cotyledons or ſeed- 


lobes generally contain mucilage, as in quince- ſeed; or ſtarch, as in 
wheat; or oil, as in line-ſeed. - Some of theſe nutritive materials 


are probably abſorbed unchanged, or diſſolved only by the moiſture 
of the earth ; others are converted into ſugar partly by a chemical 


proceſs, and partly by the digeſtive powers of the young plant, as ap- 


| pears in the proceſs of germinating barley, and converting it into 
malt; theſe reſervoirs of nutriment are hence perfectly analogous to 
the white of the egg, a part of which is probably abſorbed unchanged 
by the lymphatics of the young embryan, and a part of it converted 


into a ſweet chyle for the nouriſhment of the chick, when it has 
acquired a ſtomach. 


If the ſeed be deprived of theſe cotyledons, ſoon after the root ap- 


pears, it will continue to pow: but with leſs vigour, and is faid to pro- 


duce 
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duce a dwarf plant from three to nine times leſs than the parent. 
Hence the ſeeds of plants, which are liable to produce too vigorous 
roots, and thence have not time to ripen their fruits in the ſnort ſum- 


mers of this climate, or which fill our hot- beds with too luxuriant fo- 


liage, as melons, and cucumbers, ſhould in this climate be kept three 
or four years; by which part of the mucilaginous, or farinaceous, or 


dily matter of the cotyledons becomes injured or decayed, and the new 
plant grows leſs luxuriantly, 


Another ſource of nutriment for the ſeminal embryon of many 


plants exiſts in the fruit, which envelopes the ſtone or ſeed-veſſel, 
after the growing fetus has burſt its confinement, and ſo far re- 
ſembles the yolk of the egg, which becomes a nutriment to the chick, 
after it has conſumed the white, and eloped from its ſhell. | 


When mature fruit, as an apple or a cucumber, falls upon the 
ground, it ſupplies, as it ripens or decays, a ſecond ſource of nou- 


riſhment, which enables the incloſed ſeeds to ſhoot their roots into 


the earth, and to elevate their ſtems with greater vigour. Hence 


fruits generally contain a ſaccharine matter, or juices capable of be- 
ing converted into ſugar, either by a ſpontaneous chemical proceſs, as 
in baking ſour apples; or by a vegetable proceſs, as in thoſe ſour 
pears, which continue to ripen for many months both before and af- 
ter they are plucked from the tree, as long as life remains in them; 


that is, till they ferment or putrify ; and laſtly, by the digeſtive 


power of the young embryon, as above mentioned. 


If the ſeed be deprived of the fruit, it will indeed vegetate, but 


with leſs vigour. Hence thoſe ſeeds which are liable to produce too 
' vigorous ſhoots for this climate, as the ſeeds of melons and cucum- 
Volt ſhould be waſhed clean from their pulp, before they are hoard- 


ed, and preſerved three or four years before they are ſown in hot 


beds. But thoſe ſeeds, which are ſown late in the ſeaſon for the pur- 


poſe of producing winter fodder, as the ſeeds of turneps, ſhould be 


collected and preſerved with every poſſible advantage 3 and on this 


U | account 
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account new ſeed is much to be preferred to that which has been 
long kept. 

4. Many ſeeds when mature are diſperſed far from the parent tree, 
for the purpoſe of their growth, by various contrivances, as men- 


1 tioned in Sect. VII. 2. 5. Some of theſe are ſurrounded with hard 
ſhells, which are impenetrable by inſects, as they lie on the earth to 


take root, as peaches, nectarines, nuts, cocoa-nuts. Other ſeeds are 


furniſhed with an acrid covering to prevent the depredation of inſects, 


as the peel of oranges and lemons, the outward huſk and inward rind 


of walnuts, and of caſhew-nuts, and the ſkin of muſtard-ſeed, and 


rape- ſeed; other ſeeds for the ſame purpoſe abound with bitter or 


narcotic juices, as the horſe-cheſnut, acorn, apricot, cherry, many of 
which ſupply materials to the ſhops of medicine, and may ſupply nu- 
triment in times of ſcarcity; as the ſtarch, which they contain, may 
be procured by grating them into cold water, and waſhing away the 
mucilage, and the poiſonous material, which adheres to it, or which 
is ſoluble in water. 

5. The plumula of the ſeed, or embryon plant, abſorbs the nutri- 
ment laid up for it in the ſeed-lobes by veſſels, which permeate them 


for that purpoſe, and have been termed umbilical veſſels ; and after- 
wards ſhoots its roots down into the fruit, or into the earth, in ſearch 
of other nouriſhment 3 and expands i its leaves i in the air as an organ of 
reſpiration, 


Thoſe plants, which are fads termed annuals, produce their 


flowers and die in the ſame year in which their ſeeds are ſown ; as 
barley, oats, and a variety of garden flowers. Theſe nevertheleſs in 


accurate language ſhould be termed biennials, becauſe the ſeed in 
this climate is produced in one ſummer ; and the embryon plant be- 
comes mature in the next; as the ſeed is generally preſerved in our 


granaries, or ſeed- boxes, and not committed to the ground till the en- 


 tuing ſpring; for many of theſe vegetables are not natives of this 
7 climate, 
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climate, and would periſh if the ſeeds were ſown in autumn, when 
it is naturally ſcattered-on the earth. 


Thoſe which are uſually termed biennial plants, differ from the 


former, firſt in the time of ſowing the ſeed, which is generally in the 
early autumn, as ſoon as it is ripe, as of turneps, carrots, wheat ; 
and thus theſe produce their flowers in the ſecond year after the ſeed 
is ſown, which has given them the name of biennials. Many of theſe 
plants, perhaps all of them, lay up a reſervoir of nutritious matter 
during the ſummer or autumn. in their roots. This nutriment 15 


ſecreted from the vegetable blood, which is previouſly oxygenated 


for that purpoſe in the large leaves, which generally ſurround the 


caudex of the plant, as 1n turneps and carrots. Theſe leaves ſurvive 


the winter in many plants, which the more ſucculent ſtems probably 


would not ; and the nutriment depoſited in the root is expended in 
the growth of the ſtem and the production of ſeed in the enſuing 


ſpring. As in theſe vegetables one of our ſummers is too ſhort for 


their growth from the Food to the fructification; and it is for this : 
Freut of nutriment that theſe plants are generally cultivated. 
But thoſe plants, which are termed perennial, when firſt raiſed 


from ſeed, are many of them fome years before they produce flowers. 
Some of them form bulbous roots, as the tulip, hyacinth, onion, 


which are three or four years before they flower, during which time 
I believe all the bulbs die annually, producing one larger than that of 


the preceding year, and perhaps ſome ſmaller ones, all which an- 


nually increaſe in ſize till they flower, The ſame occurs in potatoe- 


roots raiſed from ſeed, which do not flower as I am informed till the 


third year, and then only thoſe which ſeemed of ſtronger or for- 
warder growth. 

Other perennial plants have palmated or branching roots; in ſome 
of theſe, as in ſeedling apple- trees, the flower is ſaid not to appear till 
ten or twelve years after the ſeed is ſown; the buds nevertheleſs 
annually dying and producing other buds over them, perhaps more 
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perfect ones, as they acquire after a few years the power of produc- 
ing ſexual organs, and in conſequence a ſeminal progeny. In theſe 
perennial herbaceous plants and trees a magazine of nutriment is pro- 
vided in their roots or ſap- wood, to ſupply the new buds, which are 
to grow in the enſuing ſpring. 

Whence it appears, that all the rogetables of this climate may be 
termed biennial plants; as the ſeeds of ſome, and the buds or bulbs 


of others, are produced in one ſummer, and flouriſh and die in the 
next; thoſe which are called annuals or biennials leaving behind them 


a future progeny of ſeeds only ; thoſe, which are termed perennial 
herbaceous plants, leaving behind them the firſt year or two a pro- 


geny of bulbs or root-buds only, and afterwards a progeny of ſeeds 


alſo; while the perennial arboreſcent vegetables leave behind them a 
progeny of buds only for ſeveral ſucceſſive yours, and afterwards a 


_ progeny of both buds and ſeeds. 


Thus the bulb from a tulip-ſeed produces a more corſet bulb an- 


nually, till it flowers, I believe, on the fifth year. It then produces 
a flower, and alſo one perfect bulb, Which flowers the next year; 


and ſome other leſs perfect bulbs, which are ſucceeded by more perfect 


ones annually, till they alſo flower. Whence I conclude, that no 
_ tulip bulb flowers till the fourth or fifth generation. 1 


It is probable, that a ſimilar circumſtance occurs in other vegeta- 


bles, as in apple-trees ; and that the buds of theſe do not produce 
ſexual organs, and a conſequent ſeminal progeny, till the twelfth or 


fourteenth generation of the bud from the ſeed ; each of thoſe buds 


nevertheleſs producing one principal bud annually more perfect than 


itſelf, and many lateral buds leſs perfect than itſelf; that is, at a greater 
diſtance from that ſtate of maturity which enables it to form a flower. 
This art of diſtinguiſhing the greater or leſs maturity of buds is a 


matter of great importance in the management of fruit-trees, as in 
many of them the central bud becomes a ſpur one year, and flowers 


the 
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the next; and the lateral buds one or two years afterwards, as will 
be mentioned in Sect. XV. on the production of fruit. 

6. In wheat there exiſts about the caudex a reſervoir of nutritious 
juices depoſited in the autumn for the purpoſe of raiſing the ſtem 
in the enſuing ſpring like that of turneps and carrots; but which 
is attended with other circumſtances peculiar I ſuppoſe to the graſſes, 

and other plants, which poſſeſs only one cotyledon or ſeed-lobe. The 
early leaf, which ſurrounds the firſt joint of the ſtem, withers, as the 
ſpring advances ; in which joint it had previouſly depoſited a ſaccha- 
rine juice, and probably ſome new embryon buds were at the ſame 
time generated in the caudex ; for through this withered leaf, which. 
ſurrounds the firſt joint of the ſtem within the earth, a circular ſet 
of new ſtems iſſue adhering to it, and a circle of roots below them ad- 
hering to the caudex or baſe of it, Theſe new buds riſe into air, and 

ſhoot their roots into the earth; and in this manner many ſtems are 
produced in the ſpring from one ſeed ſowed in the autumn preced- 
ing; though in ſome kinds of wheat the whole proceſs of the ſeed 
riſing from earth, and producing other ſtems round the principal one, 
and of ripening its ſeeds, may be performed i in one ſummer even in 
this northern climate. | 

Another peculiarity attends the growth of wheat and ather ks; 

the leaf, which ſurrounds and ireagthens the ſtem by its foot-ſtalk, 
_ depoſits at every lower joint a ſaccharine matter for the purpoſe of 
nouriſhing the aſcending part of the young ſtem ; and in the upper- 
moſt joint, I ſuppoſe, to ſerve inſtead of honey for the ſtamens and 

ſtigmas, as their flowers have no viſible nectary; and as the ſcales 
of the flower may with good reaſon be eſteemed a calyx rather than 
a corol, according to the opinion of Mr. Milne ; as theſe ſcales attend 
the ſeed - veſſel to its maturity, which the corol does not. Milne Bo- 

tanical Dict. Art. Gramina. 

Owing to this ſecretion of ſaccharine matter at the foot-ſtalk of 
every leaf, and its collection round the joints of gralles, it happens 
that 
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that when theſe joints are ſurrounded with moiſt earth, and are plac- 
ed but a certain depth from the air, that new buds will put forth 


round theſe joints, and ſtrike their roots into the ſoil, Whence the 


agrarian huſbandman may derive great advantage from tranſplanting 


his wheat, after it has produced a circle of new ſtems from the firſt 
joint of the ſtraw ; for if he then parts and replants them an inch or 


two deeper in the ground, ſo as to cover the firſt joint of each of 
theſe additional . he may multiply every one of them four or 


ſix times, and thus obtain twenty or thirty ſtems from one original 


ſeed. See No. III. 1. and 7. of this ſection. 


II. 1. Other vegetable embryons are produced i in the bath 7 on the 
ſtems or branches of trees, which may be termed the viviparous pro- 
geny of plants, in contradiſtinction to thoſe from ſeeds, which may 


be termed their oviparous progeny. Theſe buds are either leaf- buds 
or flower-buds, or both in one covering ; the bud 1s termed hyber- 


naculum, or winter-cradle, of the embryon ſhoot, and is covered with 


ſcales, and often with a reſinous varniſh, as in tacamahacca, to pro- 


te& it from the cold and moiſture of the enſuing winter, and from 
the depredation of inſects, 


"Theſe by inoculation or ingrafting on other ſtems of trees, or by 
being planted in the earth, become plants exactly ſimilar to their pa- 


rents. A ſmall glaſs inverted over theſe buds, when ſet in the 


earth, a to inſure their growth by preventing too great an 
exhalation; otherwiſe they are liable to perſpire more than they can 


abſorb, before they have acquired roots; this the gardeners call pip- 
ing a ſlip, or a cutting, of a plant. In this ſituation a greater heat 
may be given them, as in hothouſes, without increafing their quan- 


tity of perſpiration, which ceaſes as ſoon as the air in the glaſs is ſa- 


turated with moiſture; and the increaſe of heat much contributes to 


the protruſion of their roots and new buds, as they can at the ſame 
time bear to be ſupplied with a greater quantity of moiſture. 
Every bud of molt of the deciduous trees of this climate may there- 
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fore be confidered as an individual biennial plant, as diſtinctly ſo as a 
ſeed; that is, the bud like a ſeed is formed in one ſummer, grows to- 


maturity in the next, and then dies. In ſome trees nevertheleſs of 


this climate, as the mock orange, philadelphus, acacia, viburnum ; 


and in the evergreen ſhrubs or trees, as holly, laurel, vinca, heath, 2 


and rue; and in All thoſe herbs commonly called annuals ; and in moſt 
of the trees of warmer climates; the buds appear to be formed in. 
the vernal months, and to arrive at their maturity during the ſame. 


year; and may therefore properly be called annual plants. 

2. The bud of theſe herbs, which are commonly called annuals, 
riſes in the boſom of a leaf; and, as it adheres to its parent, requires 
no female apparatus to nouriſh it, but gradually ſtrikes down roots 
from its caudex into the ground, which caudex forms a'part of the 
bark of the increaſing laſt. This occurs in thoſe herbaceous vege- 


tables, which have juſt riſen from ſeeds; the buds of which are pro- 


perly individual annual plants, which grow to maturity adhering to 


the parent, and do not therefore reſemble a ſeed or egg, as thats; 18 
| no reſervoir of nutriment laid up for them. 


This circumſtance alſo happens, I ſuppoſe, to the evergreen ſhrubs 


and trees of this climate, as to heath, rue, box, pine, laurel ; for in 
theſe vegetables, as the leaf does not die in the autumn, it continues 


to oxy genate the blood, and to ſupply nouriſhment to the bud in its 
boſom during the fine days of winter, and in the ſpring, and ſurvives 
till near midſummer ; that is, till the new bud has expanded a leaf of 


its own, Whence I ſuppoſe theſe evergreens lay up in ſummer no 


ſtore of nutriment in their roots or och for the ſuſtenance of | 
their enfuing vernal buds ; and have thence probably no bleeding ſea». 
ſon like 1 trees. . 

But the embryon in a bud of a deciduous plant leaves in the ſpring 
of the year its winter cradle, or hybernaculum, like the embryon in. 
a ſeed, or a chick in the egg; and like theſe the young plants of 


different vegetables haye previoully arrived at different ſtates of matu- 
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rity. Thus Mr. Ferber aſſerts, that he was delighted in obſerving 
in the buds of hepatica, and pedicularis hirſuta, yet lying in the earth, 


and in the gems of the ſhrub daphne mezereon, and at the baſe of 


oſmunda lunaria, a perfect plant of the future year diſcernible in all 
its parts; thus alſo in horſe- cheſnut the leaves, and in cornel-tree the 
flowers, are each diſtinctly viſible during the winter in their reſpee- 
tive buds. Amen. Acad, Vol. VI. No. CXX. Milne's Dict. Art. 


Gemma. 


While in buds of many other trees, and vrobably i in all the more 


backward buds, which are formed late in the ſummer on the lower 


parts of branches, and much deprived of light and air, the embryon 


is not ſo forward as to be eaſily diſcernible; and in thoſe ſhrubs or 
trees, which are deciduous in this climate, and yet have no apparent 
| buds in winter, as the philadelphus, mock orange, viburnum, and 
many ſhrubs. I ſuſpe& there is nevertheleſs an embryon ſecreted from 


the blood at the foot-ſtalk of each leaf, though it is not ſo forward 
as to protrude through the bark, and produce a prominent bud, or 


| hybernaculum. The ſame I ſuſpe& to occur in reſpect to trees, 
which loſe their leaves in winter, in warmer climates, in which 
they are ſaid not to produce autumnal buds; as I can not conceive 
by what means freſh leaf-buds can be generated in the ſpring, when 


the leaves, which conſtitute the lungs of the mature living part of the 


tree, are dead; and the whole of that mature living part, or laſt year's 
bud, conſequently dead along with them. But if the caudex of the 
new bud be generated without the plumula, or viſible bud, it can cer- 
tainly produce a plumula for itſelf in the enſuing ſpring, as is ſeen 
by the production of new buds, when a branch is cut off, round the 
remaining trunk, as is done frequently to the ſtems of willows. 


In Fier manner the viviparous offspring of different animals arrive 


at different ſtates of perfection before they are born, as calves and 


foals can ſtand erect in an hour, and quickly learn to uſe their eyes, 


and to run after their mothers; while the blind puppy, and kitten, 
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and the downleſs rabbit, are long before they can leave the neſt which 


the parent has provided for cher. 


4. The preſence of the pith or medulla 1s of great importance to 
the growth of the new bud, as may be obſerved by gradually flicing 
a ſhoot of a horſe-cheſnut in autumn, or in the early ſpring. The 
rudiments of the ſeven ſeparate ribs of the late parent-leaf, and the 
central pith of the bud in its boſom, are ſeen to ariſe or terminate 


near the pith of the parent ſhoot, where the embryon plumula is 


probably ſecreted by a gland at the bottom of the parent leaf-ſtalk, 
finds there its firſt reception and nouriſhment, and is gradually pro- 
truded and elongated by the pith, which exiſts in its center, as the 
bud proceeds, and thus conſtitutes the aſcending caudex or uterus of 


the new bud; which is reſembled by the wires of ſtrawberries, and 
other creeping vegetables; whereas the deſcending caudexes of the 
new buds, which form the filaments of the bark of trees, are ſecreted 


from the various parts of the old bark in their vicinity; all which 


probably occur at the ſame time by ſympathy, as ſhewn in Sect. VII. 


The pith thus appears to be the firſt or moſt eſſential rudiment of 
the new plant, like the brain or ſpinal marrow, medulla oblongata, 
which is the firſt viſible part of the figure, I wabene of ey animal 


fetus, from the tadpole to mankind. 


In thoſe plants which have hollow ſtems, this central cavity, though 


not filled with the pith or medulla, appears to be lined with it; as in 
picris and tragopogon; in the former the ſtem is not only lined with 


the pith, but wherever a new bud is generated on the ſummit of the 
aſcending ſtem, or in the boſom of a leaf, a membranous diaphragm 
divides the cavity, and is covered with this medullary ſubſtance, 
which diviſion thus diſtinguiſhes one bud from another; and in flicin g 
away the part of the ſtem of tragopogon, where the new lateral bud 
adheres, the medulla or pith in the center of the bud is ſeen to com- 
mence near that membrane which lines the ſtem, and to paſs through 


the circle of arterial, yenal, and abſorbent veſſels, which condlieces 
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the aſcending caudex, or uterus, of the new bud, while the deſcend- 
ing caudex at it is ſecreted from the various parts of the older bark 
in its vicinity. 

Something ſimilar to this mode of the production of the buds of 
trees had not eſcaped the ingenious Mr. Bradley, who aflerts, ** that 
buds have their firſt riſe in the pith ; they are there framed, and 


furniſhed with every part of vegetation, and forced forwards to meet 


the air through the tender bark, and would drop on the ground, if 


they were not reſtrained by veſſels, which ſerve as roots to nouriſh 
them; and thus as a ſeed takes root in the earth, a bud takes root in 


the tree; but with this difference, that the ſeed has lobes to ſupply 


it with nouriſhment, till it can ſelect juices from the earth; but the 


bud has no occaſion for lobes, becauſe it takes root immediately in FRG 
body of the tree, where the proper juices are already prepared for 1 it. 
Diſcourſes on Growth of Plants, 1727, p. 56. 


5. As the ſeed was nouriſhed in the pericarp by an adapted ſecre= 


tion from the vegetable blood oxygenated in the bractes or floral- 
leaves; and as a 8 of nutriment was alſo prepared for it after- 


wards in the ſeed-lobes and fruit: ſo the bud is at firſt nouriſhed i in 
the boſom of its parent-leaf by an adapted ſecretion from the vege- 


table blood; and continues to be ſo nouriſhed in annual herbs and 
evergreen trees, till it protrudes and expands its own leaf; but if it 
be a bud of a deciduous plant, which muſt loſe its parent-leaf in 
winter, a reſervoir of nutriment is prepared for it in the roots of 
ſome plants, as in carrots, tnrneps, liquorice, fern; and probably 
both in the roots and alburnum, or ſap-wood, of trees. 


Thus in the ſpring the umbilical veſſels belonging to each indivi- 
dual biennial plant, or bud of a tree, abſorb e ee from the earth, 


and propel it upwards through the roots and alburnum, where it is 
mixed with a nutritious material, and carried upwards in ſome trees 
with a power equal to the preſſure of the atmoſphere, as in the vine, 


vitis; . 
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vitis; the birch, betula; and the maple, acer; which at that ſeaſon 
bleed at every wound, as treated of in Sect. III. 
6. At this time the buds begin to ſwell, and to ſhoot roots down- 


wards from their caudexes I into the earth; the intertexture of theſe 


caudexes conſtitutes a new bark over the old one, conſiſting of arte- 
ries, veins, and abſorbents, as deſcribed in Sect. I. 3. Each bud then 
alſo puts forth a leaf, which is a reſpiratory organ, and reſembles in 


many reſpects the lungs of animals, as deſcribed in SeR. IV. but dif- 
fers from them in this circumſtance, that the leaf requires light as 


well as air for the purpoſe of perfect reſpiration, as will be treated of 
in the Section on Light. 


Each embryon of a leaf-bud i is thus furniſhed with its proper reſ- 


piratory organ; and as many new embryons were generated during 


the four in each leaf- bud, they now pullulate in ee 0c . ch 
of which has like the firſt its appropriate leaf, which, as they ſuc- 


ceſſively advance, compoſe the annual ſhoots or ſprigs of trees; which 
in ſome plants become of great length, as in vines, and willows, con- 
fiſting of twenty or thirty new leaves, Hence if the firſt ſet of 
leaves be deſtroyed by vernal froſts, as frequently happens to aſh- 
trees, fraxinus, and to the weeping willow, falix babylonica ; or by 
the depredation of inſects, which often injures our fruit- trees; and 
| perpetually occurs in this climate to the ſpindle- tree, euonymus; and 
in Italy to the white mulberry-tree, which has its firſt leaves plucked 
off for the food of ſilk- worms, and to the tea-tree in China; a ſecond 


ſet of leaves ſucceeds, which belong to o the erond embryons of the | 
ſame bud. 

But when the bractes or floral- leaves are deſtroyed by inſects, as 
ſometimes happens to currant- trees, and apple- trees; the fruit in the 
pericap does not periſh, like the firſt embryon of the leaf bud above 
mentioned; becauſe it is ſtill ſupplied by the abſorbent ſyſtem of the 


caudex and roots of the flower-bud, which compoſe a part of the bark, 


and paſs into the ground ; but the fruit becomes ſour and leſs per- 
| X23 —-: fect 
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fect from the want of a due oxyg genation of the Juices, from which 
it is ſecreted; though its glands may probably alſo receive ſome 
oxygenated blood by the inoſculation of the veſſels of different buds, 
whether flower-buds or leaf-buds, with each other in the bark, on 
ſuppolition that they are not all of them totally deſtroyed. 
7. In the axilla of each leaf is generally produced about midſum- 
mer either a new leaf-bud or a flower-bud ; if it be a leaf-bud, it 
becomes a branch the next year, producing many other leaves, and 
many other buds; if it be a flower-bud, the growth ceaſes, termi- 
nating in the ſeed. During the greater vigour of the plant the leaf- 
buds are ſolely or principally produced, as in young healthy trees; 
but when the veſſels of the bark become further elongated, as the 
plant grows taller, the nutritive juices are leſs copiouſly ſupplied, or 
the buds are become more mature, and the production of flower-buds 
ſucceeds as in Mr:Walker's experiments the ſap of the birch-tree in 
the ſpring was two or three weeks later in aſcending to the top of a 
high tree, than to the lower branches. Edinb. T na. Vol. I. 
"Henos happens, that the grafts from ſtrong ſeedling 5 
do not bear fruit, till they are twelve or twenty years old; while the 
grafts from old weak trees will bear copiouſly in two or three years, 
and hence very vigorous trees, as pears, produce fruit only at their 
extremities; but if you decorticate about an inch of a branch of a vi- 
gorous pear- tree, and thus weaken it; that branch will flower, and 
bear fruit at every bud like trees of leſs vigour. 
lt ſhould be here obſerved, that the werds ſtrength and weakneſs, 
when applied to the growth of vegetables, are in reality metaphorical 
terms; or expreſs the effect or conſequence of their producing leaf- 
buds or flower-buds, rather than the cauſe of it, whereas it is the fa- 
cility with which the long caudexes of the new buds, which form 
the new filaments of bark, can be generated, which increaſes the 
number of leaf-buds, and gives the tree ##dxuriant or vigorous ap- 
pearance ; and the difficulty of generating thefe new caudexes which 
increaſes 


Sgr. IX. 2. 8. SEEDS, BUDS, BULBS. 155 


increaſes the flower · buds, and thus gives a leſs vigorous appearance 
to the tree. 

The generation of buds Weiss to require a leſs perfect apparatus 
than the generation of ſeeds; as that of buds always precedes that of 
ſeeds, both in trees and herbs; and becauſe the caterpillar is convert- 


ed into a butterfly ſolely for the purpoſe of ſeminal propagation; 


whereas the polypus can only propagate laterally, or by buds. Hence 
the age of the plant is another neceflary circumſtance to the produc- 


tion of flowers, fruit, and ſeeds, as appears in tulips, and hyacinths, 


as well as in apple-trees and pear-trees. 
8, About midſummer the new buds are formed; but it is ee 
by ſome of the Linnean ſchool, that theſe buds may in their early 


ſtate be either converted into flower-buds or leaf- buds, according to 


the vigour of the vegetating branch. Thus if the upper part of a 
benden be cut away, the buds near the extremity of the remaining 
ſtem, having a greater proportional ſupply of nutriment, and poſſeſſ· 
ing a greater G of producing their new caudexes along the bark, 
will become leaf-buds; which might otherwiſe have been flower- 
buds; and on the contrary, if a vigorous branch of a wall- tree, 
which was expected to bear only leaf-buds, be bent down to the ho- 


rizon or lower, it will bear flower-buds with weaker leaf-buds, as is 


much exemplified by Mr. Hitt in his Treatiſe on Fruit Trees. 
The theory of this curious vegetable fact has been eſteemed diffi- 
cult, but receives great light 983 the foregoing account of the indi- 


viduality of buds. Both the flower-buds and be die in the au- 


tumn; but the leaf-buds, as they advance, produce during the ſum- 


mer other leaf-buds or flower-buds in the axilla of every leaf; which 


new buds require new caudexes extending down the bark, and thus 
thicken as well as elongate the branch ; whereas the flower-buds 
ſhed their ſeed, when they periſh in the autumn, and thus require 
no place on the bark for new caudexes. Hence when the ſummit of 
a branch is lopped off, the buds near the extremity of the remaining 

: I ſtem 
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ſtem produce new les Bodk with greater facility, as there} is more 
room for their new caudexes to bo generated along the deſcending 
bark, But if a vigorous branch be den down to the horizon, or be- 
low it, the bark is compreſſed beneath the curve, and extended above 
it, and thus the production of new caudexes along the bark is im- 
peded, and in conſequence lefs leaf- buds and more flower-buds will 
be generated, or the former converted into the latter; which require 
no new caudexes. And on this circumſtance principally depends the 
management of wall-fruit trees, and of eſpalliers, Ds 

For the purpoſe of thus converting leaf-buds into flower- buds Mr. 
Whitmill adviſed to bind ſome of the molt vigorous ſhoots with ſtrong | 
wire, and even ſome of the large roots; and Mr. Warner cuts, what 
he calls, a wild-worm about the body of the tree; or ſcores the bark 
quite to the wood like a ſcrew with a ſharp knife. Bradley on Gar- 
dening, Vol. II. p. 155, Mr. Fitzgerald produced flowers and fruit 
on ſtandards and wall-trees by cutting off a cylinder of the bark, three 
or four inches long, and replacing it with proper bandage, (Philoſ. 
Tranſ. Ann. 17070 as deſcribed in Sect. XV. I. 3. of this work. 
M. Buffon produced the ſame effect by a ſtraight bandage put round 
a branch, Act Paris, Ann. 1738; and conchillen that an ingrafted 

branch bears better from its veſſels being compreſſed by the callus pro- 
duced, where the grafted ſcion joins the ſtock. 

It is cuſtcmary to debark oak-trees in the ſpring, which are in- 
tended to be felled in the enſuing autumn ; becauſe the bark comes 
off eaſier at this ſeafon, and the ſap- wood, or alburnum, is believed 
to become more durable, if the trees remain till the end of ſummer 
from their expending their ſaccharine ſap- juice in the enſuing fo- 
lage, and thus being leſs liable to ferment and putrify. The trees 
thus ſtripped of their bark put forth ſhoots as uſual with acorns on, 

the ſixth, ſeventh, and eighth joint, like vines; but in the branches 
] examined the joints of the debarked trees were much ſhorter than 
| thoſe of other oak-trees; the acorns were more numerous; and no 


NEW 
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new buds were produced above the joints which bore acorns. P rom 

hence it appears that the branches of debarked oak-trees produce 
fewer leaf-buds, and more flower- buds; which muſt be owing to 
the impoſſibility of their producing new caudexes down the naked 
branches and ſtem for the embryon progeny of leaf-buds. 

The pullulation of leaves on debarked oaks demonſtrates, that the 
reſervoirs of nutriment depoſited in the preceding ſummer for the uſe 
of the vernal buds muſt be in this alburnum; and that it is this ſac- 
charine matter which induces the alburnum to ferment and rot ſooner... 
than the internal wood. Thus Dr. Walker found on nice inſpection 
the ſap-juice to flow from the ligneous circles of the alburuum as 
well as between them, when a freſh piece was cut off from a cica- 
trized part, and alſo between the wood and the bark. Edinb. 

Tranſact. Vol. I. He alſo obſerved that oak, aſh, elm, aſpen, hazel, 
and hawthorn, do not bleed; and that the birch, plane, and maple 
| bleed the moſt, and that the grey willow, ſalix caprea, does not 
bleed, but the ſap- juice riſes viſibly between the wood and the bark, 
ſo as to make the bark ſeparate eaſily from the wood. From all 
theſe facts it may be inferred, that the ſaccharine matter, which is 
diſſolved in the ſap- juice, is depoſited in the autumn in the roots of 
ſome trees, and in the alburnum of others, or in both; as manna is 
found in the wood of the manna-aſh ; and ſugar in the joints of many 
graſſes and of the ſugar-cane, and in the roots of liquorice, beets, and 
many other herbaceous vegetables. 
9. About Midſummer, 5 55. the new buds appear in the aka of 
every leaf, many authors have remarked that there ſeems to be a kind 
of pauſe in vegetation for about a fortuight, which they have aſcrib- 
ed to different cauſes. At this time I ſuſpe& the reſervoir of nou- 
riſhment for the new buds is forming about the roots or in the albur- 
num of the tree; and that the caudexes and umbilical veſſels of the 
new buds are alſo at this time forming down the bark, and terminate 

in thoſe nutritious reſervoirs in the roots or new alburnum like the 


umbilical 
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umbilical veſſels called ſeminal roots, which are viſible in many 
ſeeds. 

That this ſyſtem of umbilical veſſels is poſſeſſed of a great power 
of abſorption | in the roots of trees is certain from the force, with which 
the ſap-juice was propelled upward from a vine-ſtump in Dr. Hales' 
experiment. That the ſap-juice thus propelled upwards nouriſhes or 
expands the leaf of each new bud appears from the experiments of 
Dr. Walker; as the leaves began to unfold at the ſame height, as the 
wounded woed began to bleed, and that theſe veſſels paſs through or 
conſtitute the f | is evinced by the growth of the buds on oaks 
trees, after the bark is almoſt totally ike off. 

The roots of trees are at this time protruded with greater vigour, as 
obſerved by the ingenious Mr. Bradley, who on ha. account prefers 
the midſummer ſeaſon for tranſplanting trees, if they are not to be 
removed to any great diſtance ; and adds, that the new ſhoots in the 
following ſpring will put forth with much greater force, and the tree 
will thence be almoſt a year forwarder in its growth, than if it re- 
mains untranſplanted till the winter. Diſcourſes on Earth and Wa- 
ter. This ſeems to be owing to the deſtruction of much of the nu- 
tritious matter depoſited in the roots for the uſe of the new buds, 
which 1s torn off in tranſplanting, and which can only be replaced 
about Midſummer or ſoon after. 

Mr. Bradley further adds, that when trees are thus tranſplanted 
at Midſummer, no part of the top or branches, or foliage, ſhould at 
that time be cut off; which well accords with the theory above de- 
livered ; as it is from the vegetable blood, which is oxygenated by 
its expoſure to the air through the thin moiſt pellicle on the upper 
ſmooth ſurfaces of theſe leaves, that the nutriment for the expan- 
ſion of the buds in the ſucceeding ſpring is ſecreted or produced; and 
hence if theſe leaves are prematurely deſtroyed, the vernal growth 
of the buds muſt receive injury ; as the reſervoir of future nutriment 
for them will be leſs in quantity; but if ſome of the branches are 


lopped 
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lopped during the winter, the remainder will protrude more vigorous 
ſhoots, as their ſhare of the reſerved nutriment will be greater, 
10. The umbilical veſſels of the new buds of deciduous trees, 
' which are analogous to thoſe which permeate the lobes of the ſeed, 
are extended downward in the bark about midſummer, and terminate 
in certain reſervoirs of nutriment, which are at this time ſecreted from 
the vegetable blood oxygenated in the leaves. This bark now con- 
ſiſts of an intertexture of the caudexes of the preſent leaves, which 
were buds in the laſt ſummer, and are now adult vegetable beings; 
and of the embryon caudexes of the new buds; and of the umbilical 
veſſels of the new buds; it will become alburuum or ſap-wood dur- 
ing the autumn or enſuing ſpring, and will be gradually covered over 
with a new bark conſiſting of the mature caudexes of the new buds, 
while that, which was the alburnum in the preceding ſpring, will 
become a circle of lifeleſs timber, interior to the circle of alburnum. 

'The veſſels of this new bark, though they conſiſt cf the caudexes 
of the individual adult leaves, and the umbilical veſlels of the indi- 
vidual young buds, evidently inoſculate ; becauſe, when ſome buds 
are rubbed off or deſtroyed, thoſe in their vicinity grow with greater 
vigour; as the daily experience of pruning all kinds of trees evinces. 
The facility with which the ruptured veſſels of vegetables inoſculate 
into each other, or grow together, correſponds with that of animal 
vellels in their inflamed ſtate. Thus a bud taken from one tree, and 
inſerted into any part of the bark of another tree of the ſame genus, 
or ingrafted on it, preſently receives nutriment, and grows to it by 
the reciprocal inoſculation of the wounded veſſels, in the ſame man- 
ner as a tranſplanted tooth; or as the fingers are liable to grow to- 
| gether after having been excoriated by a burn; or as the ifuned 
Lines and pleura a are liable to adhere, and intermix their blood-veſſels. 
Gow Sect. III. 2, 7. 

During the winter, when the leaves die and fall off, the arterial and 
Venous ſyſtems, which belonged to the, and which compoſed the 


* greateſt 
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greateſt part of the bark, ſeem to loſe their vegetable life at the ſame 
time, and to coaleſce, and form the alburnum, or ſap-wood ; but the 
umbilical veſſels belonging to the new buds, which are intermixed 
with this alburnum, remain alive; and at the returning ſpring act 
with aſtoniſhing vigour ; as deſcribed in Sect. III. 2. 2. 
As the fpring advances, the umbilical veſſels, after having drank up 
the reſervoirs of nutriment, which were depoſited about the roots, 
and having thus nouriſhed and expanded the new leaves, ceaſe to act; 
aud the alburnum gradually changes into hard wood, called the heart 
of the tree; which no longer poſſeſſes vegetative life; and is now 
only uſeful to elevate and ſuſtain aloft the ſwarm of biennial plants, 
which cover it; and was probably originally produced for this pur- 
pole i in the conteſt of all vegetables for light and air. 
This inert or lifeleſs ſtate of the central parts of trees, called the 
heart-wood, is evident from thoſe old oaks and willows, which have 
loſt their internal hard wood, and are become quite hollow, conſiſt- 
ing only of their bark and alburnum, and yet are furniſhed with 


many healthy branches. But the umbilical veſſels of the alburnum 


poſſeſs the properties of capillary tubes, or of a ſponge, after they 
are extinct, and ceaſe to act as umbilical veſſels; and thus may oc- 
ceaſionally attract moiſture, or ſuffer it to paſs through them mecha- 
nically ; whilſt the new bark, which conſiſts of an intertexture of the 
caudexes of each bud with their radicles, may occaſionally abſorb this. 
moiſture from the capillary veſſels of the alburnum, which may be 
compared to the upper ſtratum of the foil attracting by capillary 
power the moiſture from the ſoit immediately beneath it, which 
may exhale into the atmoſphere, or be imbibed by the roots of ve- 
getables by the ſuperior living power of their abſorbent mouths. _ 
That the veſſels of the alburnum in their living ſtate poſſeſs the 
property of conveying the ſap- juice, which is e upwards in 
the early ſpring by the abſorbent terminations of the roots, is viſible 
in decorticated oaks ; the branches of which expand their buds, like 
* male 
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thoſe of the birch and vine in the bleeding ſeaſon, That the vellals 
of the alburnum in their living ſtate occaſionally act as capillary ſy- 
phons, through which the ſap-juice is firſt puſhed upwards by the 
abſorbent extremities of the roots, and afterwards returns downwards 
partly by its gravitation in branches bent below the horizon, appears 
from an experiment of Dr. Walker, mentioned in Se&t. III. 2. 4. 


Laſtly, that the veſſels of the alburnum after their vegetable life 
is extin&, poſſeſs a power of capillary attraction of the fag ice, or 


of permitting it to paſs through them occaſionally, appears from the 
following experiments. Firſt, a branch of a young apple-tree was 
ſo cankered, that the bark for about an inch quite round it was to- 
tally deſtroyed. To prevent the alburnum from becoming too dry 


by exhalation, this decayed part was covered with thick white paint; 


in a few days the painting was repeated, and this three or four times, 


ſo as to produce a thick coat of paint over the decayed part, or naked 


alburnum, extending to the aſcending and deſcending lips of the 


wound ; this was in ſpring, and the branch bloſſomed and panes 


ſeveral apples. 


In a garden in Lichfield about four years ago a complete cylinder 


of bark about an inch long was cut from a 3 of a pear- tree 


nailed againſt a wall; the circumciſed part is now not more than half 


the diameter of the ſame branch above and below it; yet this branch 
has been full of fruit every year ſince, when the other branches of the 


tree have borne only ſparingly. I lately obſerved, that the leaves of this 


wounded branch were ſmaller and paler, and the fruit leſs in ſize, 


and ripened a fortnight ſooner, than on the other parts of the tree. 


Another branch of the fame tree has a part of the bark taken off 
about an inch long, but not quite all round it, with much the lame 


effect. 


The exiſtence of capillary tubes in \ den ſap-wood is viſible in a 


piece of dry cane, which permit water or ſmoke to paſs through 


them; and in the exhauſted receiver of an air- pump both water and 


Y 2 quickſilver 


We 


þ 
( 
| 
| 
[| 
| 
* 
3 
| 
1 
"n 
|. 


164 SEEDS, BUDS, BULBS. Sxor. IX. 2. 11, 


quickſilver may be made readily to paſs through pieces of the dry al- 


burnum of wood by the preſſure of the atmoſphere. 


11, The flower-buds of many trees ariſe immediately from the laſt 
year's terminal ſhoots, or ſpurs, either accompanied with leaf-buds, 


or ſeparately, as in apple and pear-trees, Other flower-buds ariſe from 


the ſhoots of the preſent year alternately with leaf-buds, as thoſe of 
vines, and form the third or fourth buds of the new ſhoots. They 


differ from leaf-buds in this circumſtance, that they periſh when their 


ſeeds are ripe, without producing any addition or increaſe to the tree; 


whereas when the leaf-buds periſh in the autumn, their caudexes, the 

intertexture of which conſtitutes the bark of the tree, gradually be- 
come converted into alburnum, or ſap-wood; over which the new 
leaf-buds ſhoot forth their caudexes and radicles, or inſert them into 
it, and gradually fabricate the new bark and root - fibres. 


It was before mentioned, that it is believed by ſome diſciples of the 


| Linnean ſchool, that about Midſummer leaf-buds may be changed 


into flower-buds, or flower-buds into leaf-buds ; and that even after 


the vegetable embryons are generated. And that this may be effect- 
ed by weakening or ſtrengthening the growth of the laſt year's buds, 


which ſecrete theſe new ones from the vegetable blood, and nouriſh 
them in their infant ſtate, Thus if ſome inches of the extremity of 


a branch be lopped off at Midſummer, as is ſometimes done by unkit- 


ful gardeners, the remaining few buds will become more vigorous, 


and conſequently produce leaf-buds inſtead of lower-buds ; or per- 


haps the embryons already formed may be converted from one kind 


to the other. The contrary may occur, if a vigorous branch of a 


wall-tree be-berit down beneath the horizon, or ſo much as to im- 
pede the generation of new caudexes; or if the leaf of the parent- -bud 


be taken off ſoon after the plumula or apex of the new bud is ge- 


nerated; and thus the new caudex along the bark may be prevent- 


ed by deficiency of nutriment. 


The N of this idea of tranſmuting flower-buds and leaf- 
buds 


SxcT. IX. 2. 12. SEEDS, BUDS, BUL.BS. 165 


buds into each other is confirmed by the curious converſion of the 
parts of the flowers of ſome vegetable monſters into green leaves; if 
they be too well nouriſhed, after they are ſo far advanced as to be 
unchangeable into leaf-buds. Thus in the plantago roſea, roſe- plan- 
tain, the diviſions of the ſpike become wonderfully enlarged, and are 
converted into leaves; the chaffy ſcales of the calyx in xeranthe- 
mum, everlaſting, and in a ſpecies of dianthus, pink, and the glume 
of ſome alpine rails, and the ſcales in the ament of the ſalix TA, 
roſe- willow, grow into leaves, and produce other kinds of vegetable 
monſters. 

Add to this, that the petals of the kelloborus niger, or e 
roſe, are beautifully white till the ſeed is impregnated; and then 
they change into green leaves, forming a calyx. And laſtly, in other 
flowers a bud or bulb ſucceeds the impregnation inſtead of a feed, as 

in polygonum viviparum, viviparous biltort ; and in allium magi- 
cum, magical onion; the ſame occurs in many of the alpine 1 
and in the feſtuca dumetorum, feſcue graſs; all which are in ſome 
degree analogous to the ſuppoſed converſion of early flower-buds into 
Jail buds? for in theſe magical onions, and other bulbiferous flowers, 
the braces or floral-leaves, which at Grſt ſecrete nouriſhment for the 
pericarp and ſeeds of the plant, aſſume a new office, and ſecrete a 
magazine of nouriſſ. ment for the new bulb, as appears in the concen- 
tric fleſhy membranes, which ſurround the new ſummit— bulbs of the 
allium magicum, and the cloves of garlic. 

12. The central part of an adult bud therefore conſiſts firſt 
of a conjunction of the blood-veſſels from above and below, which 
exiſts in the caudex of the bud between the beginning of the leaf- 
veſſels and the beginning of the root-veſſels; the circulation reſem 
bling that of many felis, of fiſh, and in the livers of quadrupeds, 
as * Je in Se. V. 2. Secondly, there is probably at the ſame place 
a conjunction of the abſorbent veſſels correſpondent to the recepta- 
culum chyli of animals. Thirdly, there exiſts in each bud an organ 
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of reproduction, which in a leaf-bud produces the lateral or paternal 
offspring, and in a flower-bud the ſeminal or amatorial one. Fourth- 
ly, a center of nervous influence, as a brain, or ſpinal marrow, or 


common ſenſorium, exiſts in each bud; and probably reſides near this. 
junction of the blood- veſſels of the leaf and root, and of the abſorbent 
ſyſtem, along with the organ of reproduction in the caudex gemmæ. 


III. 1. Tux Bur Bous RooTs of ſome perennial herbaceous plants, 
and the root-ſcions of other perennial herbaceous plants, are ſimilar 
in this reſpe&, which diſtinguiſhes them from buds ; that they are 
generated on the broad caudex of the plant within the ground, or in 
contact with it, and immediately ſhoot down their new roots into 
the earth. Whereas buds are formed above the ſoil on the long 
caudexes, which conſtitute the filaments of the bark of trees, and 
ſhoot down new roots into the earth from the lower end of theſe 


clon gated caudexes. 


Bulbs have not improperly been called ſubterraneous buds ; and like 
them they may be divided into leaf-bulbs and flower-bulbs. When 
a tulip-ſeed is fown, it produces a ſmall plant the firſt ſummer, 


which in the autumn dies, and leaves in its place one or more bulbs. 
Theſe are leaf-bulbs, which in the enſuing ſpring riſe into ſtronger 


plants than thoſe of the firſt year, but no flowers are yet generated ; 


in the autumn theſe periſh like the former, and leave in their places 


other leaf-bulbs ſtronger, or more perfect, than their preceding pa- 
rents. This ſucceſſion of leaf-bulbs continues for four or five years, 


till at length the bulb acquires a greater perfection or maturity, neceſ- 
ſary for ſewioal generation, and produces in its place a large flower- 
bulb in the centre with ſeveral ſmall leaf-bulbs around it. 


This ſucceſſive formation of leaf-bulbs in bulbous rooted plants L 


previous to the formation of a flower-bulb is curiouſly analogous to 
the production of leaf-buds on many trees for ſeveral years before the 
production of flower-buds ; thus the apple-trees, pyrus malus, which 


are raiſed from ſeeds, generate only leat-buds for ten or twelve years, 
and 
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and afterwards annually generate both flower-buds and leaf-buds. 
From whence it would ſeem, that the adherent lateral or paternal 
' progeny is the moſt ſimple, and eaſieſt, and conſequently the firſt 
mode of reproduction; and that the amatorial or ſeminal progeny is 
on this account not generated till the maturer age or more perfect 
ſtate of the parent- ud. 

A ſtill more curious analogy to this circumſtance of a ſucceſſion of 
leaf-buds and leaf-bulbs preceding the formation of flower-buds and 
flower-bulbs exiſts in the growth of wheat, triticum, and other 
graſſes; but with this difference, that a ſucceſſion of leaf- buds, as of 
two, or three, or four, are produced in the ſame year previous to 
the flower- bud. At the firſt joint of the ſtem of wheat, on or within 
the ſurface of the earth, a leaf is produced; from which riſes the 
principal or central bud, and around it many new buds, which ſtrike 
their roots into the foil. After this central bud, and thoſe around it, 
have ariſen fix or eight inches, a new leaf and a new leaf-bud riſes 
on each of them, vreducing a ſecond joint of the ſtem ; and laſtly, a 
 flower-bud is generated at the ſummit, which are all evidently diſ- 

tin vegetable beings, as there is a diviſion acroſs the ſtem at each 
joint, which ſhews there is no connexion of the pith, or brain, or 
| ſpinal marrow, between the lower and upper joints, as mentioned in 
ScR. 1. 8. 

That a new bud thus conſtitutes each joint of the ſtem of wheat, 
and other graſſes, is further evinced ; firſt, by the exiſtence of a leaf 
at each joint without a lateral bud in its axilla, as occurs in other ve- 
getables. Secondly, becauſe for the nouriſhment of this new leaf- 
bud a reſervoir of ſweet-juice is prepared in the new joint; as in the 
bulbs of many plants. And thirdly, becauſe the lower leaf dies, and 
the ſweet juice is abſorbed, as the upper leaf becomes vegete. Hence 
we acquire the knowledge of the uſe of this reſervoir of ſugar in 
the vegetable economy, which ſupplies ſo much agreeable and ſalu- 
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tary nouriſhment to mankind from the cultivation of the ſugar- cane. 
See No. 1. 6. and No. 3. 7. of this Section. 

The analogy between the buds of plants and the adherent lateral 
progeny of ſome inſects, as of the polypus, and tenia, or tape-worm, 
and volvox, was mentioned in Sect. VII. 1. 4. But the circumſtance 
of the ſucceſſive production of leaf-buds and leaf-bulbs previous to the 
production of flower-buds or flower-bulbs is wonderfully analogous 
to the generation of the aphis, which riſing from an egg in the ſpring. 
after caſting its ſxin once or twice des a living progeny without 
amatorial copulation ; and this oftspring produces others by this ſoli- 
tary propagation till the tenth generation; then a ſexual progeny of 
males and females is produced, and eggs are laid in the autumn from 
their amatorial intercourſe. Encycloped. Britan. Amœnitat. Academ. 
Vol. VII. by A. T. Bladh. See Sect. XIV. 3. 2. Thus this inſect 
from the egg requires to be reproduced many times by ſolitary pro- 
pagation d it becomes ſufficiently perfect to generate a ſexual | 
offspring like the buds and bulbs from ſeeds above ments. And 
it is probable, that the polypus of our ſtagnant waters, which pro- 
duces a lateral offspring in the ſummer, 1 3 by ſolitary propa- 
gation, may produce males and females, and generate eggs in conſe- 
quence in the autumn for their reproduction in the enſuing ſpring. 

To this may be added the great change, which many inſects and 
even larger animals undergo either in ſtrength or form, before they 
acquire the power of ſeminal reproduction. As the filk-worm 
changes into a butterfly apparently for the purpoſe of generation only, 
as it then performs this office and dies. Other caterpillars change their 
form likewiſe into butterflies, and at the ſame time change their kind 
of food, which was the green foliage of vegetables before this tranſ- 
formation; but now conſiſts ſolely of honey. And laſtly, the gnat 
and muſqueto change at the ſame time both their forms, their food, 
and their element; pe thus acquire higher animation apparently for 
the e of ſexual reproduction. 


- 2+ The 
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2. The manner of the production of herbaceous plants from their 


various perennial roots wants further inveſtigation, as their avalogy 


is not yet clearly aſcertained. I this autumn diſſected two large roots 
of the onion or leek kind, which were in full flower ; the ſtem of 


each of them was embraced by the cylindrical pedicles of {ix or ſeven : 
concentric leaves; but the ſtem it ſelf aroſe from the center between 


three large new bulbs in one of them, and between two in the other. 
All of which grew from the ſame caudex, but the central flower- 


ſtem was wrapped at its bottom in one membrane only, which e- 
parated it from the new bulbs in its vicinity. 


A large root of a young onion, which grew from ſeed ſown in the 
ſpring, was at the ſame time diſſected by ſtripping off the leaves, and 


their fleſhy baſes, one after another, till two buds were viſible in the 


center of the fleſhy baſes of the concentric leaves, which formed the 


bulb. Theſe two bulbs were evidently formed and nouriſhed on the 


caudex by the ſtem, and its fix or ſeven concentric cyliudrical leaves; 


and will, I ſuppoſe, ſeparate in the ſpring, as they riſe up, and pro— 
duce each of them a flower with two or three new bulbs at the baſe 
of it, as deſcribed in the above paragraph. 


Or from the different ſize and apparent greater maturity of the 
central bulb, and the ſecondary bulb being 3 the innermoſt 
and the ſecond circular fleſhy membrane, 1 ſuppoſe in theſe roots of 
onion, like the tulip-roots before ſpoken of, that the central bulb 


alone may produce a flower in the next ſummer; ; and that the la- 
teral bulb or bulbs will produce only ſtronger and more mature leaf- 


bulbs, which will in the ſucceeding FS bear a flower or ſexual 


progeny. 

The caudex, or central part of the bulb, from which the root- 
fibres deſcend, and the leaves aſcend, lies above the knot in the orchis 
morio; and the parent-root ſhrivels up and dies, as the young one in- 
creaſes, The flower of this plant does not ripen its feeds in this 
climate; it might be otherwiſe worth cultivation for the uſe of the 
. new 
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7 new roots; which when ſcalded and peeled, are ſaid to be the ſalep 
of the ſhops. It is aſſerted by one of the Linnean ſchool in the 
g Amen. Academ. that if the new root be pinched off, the feeds on the 
; old one will ripen, and become prolific. 

In the tulip the caudex lies below the bulb, from whence proceed 
ö the fibrous roots and the new bulbs; the root after it has flowered | 
dies like the orchis root ; for the ſtem of the laſt year's tulip lies on. 
. the outſide, and not in the center of the new bulb. In the tulip- 
1 root, diſſected in the early ſpring, juſt before it begins to ſhoot, a per- 
. fect flower is ſeen in its center; and between the firſt and ſecond coat 
; the large next year's bulb is, I believe, produced; between the ſe- 


cond and third coat, and between this and the fourth coat, and per- 
haps further, other leſs and leſs bulbs are vifible, all adjoining to the 
caudex at the bottom of the mother bulb; and which I am told, re- 
quire as many years, before they will flower, as the number of the 
coats with which they are covered; and that the ſame different ſtates 
of maturity probably obtain in the buds round the ſhoots of many 
fruit-trees, the central one of which will produce flowers the next 
year as on the ſpurs of apple-trees; while thoſe beneath it require 
more or fewer years, before they become ſufficiently mature to pro- 
duce organs of ſexual generation; an important ſecret in the manage- 
ment of fruit-trees. 
The hyacinth-root differs from the tulip-root ; for, as Tam inform- 
ed, the ſtem of the laſt year s flower is always found in the center 
of the root, as in the onions above deſcribed ;. and that the new off- 
ſets ariſe from the caudex below this bulb, and not between any of 
the concentric coats of it, except the two external ones. On this ac- 
count the central part is liable by its decay to deſtroy, the flower-bud, 
if not taken out of the earth, when the leaves die; and hence ſome 
floriſts believe, that theſe roots periſh naturally in, five or ſeven. years, 


after they have flowered, but that the tulip-root never dies from 
ages 
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In a few roots of hyacinths, which I this day examined, Septem- 

ber 1, the ſtem of one, which had apparently flowered in the ſum- 
mer, was perfectly decayed in the center of many new bulbs. In 
another bulb of leſs ſize and compact, which I ſuppoſed had not born 
a flower, I found a central flower- bud incloſed in many concentric 
fleſhy baſes of former leaves, like an onion in the autumn, which had 
been ſown in the preceding ſpring. And concluded from hence, that 
the hyacinth-root dies annually or biennially like the onion, leaving 
behind it a ſucceſſion of leaf-bulbs or of flower-bulbs. 
Ihe caudex and claw-like roots of the ranunculus cultivated by 
floriſts dies I believe annually, after having put forth a circle of new 
_ claws from the upper part of it round the bottom of the periſhing 
flower-ſtem. Hence the claws of the old root, which became ſhrivel- 
led, as the flower advanced, in the autumn diſappear ; and the de- 
cayed part of the old caudex is ſeen beneath the new claw-like roots, 
which I ſuppoſe has given occaſion to ſome inaccurate obſervers to 
believe, that the old ſtem in this and ſome other perennial herbaceous | 
plants was drawn downwards by the new root fibres; while the bulbs 
of the iris have been ſuppoſed to have been puſhed upwards, like the 
lamb-like barometz, by the reſiſtance of the ſoil to the elongation of 
the root- fibres; which laſt ſeems to be a much more probable idea 
than the former. 

From theſe obſervations it appears, that the concentric leaves, 
which incircle the ſtems of bulb-rooted plants, are the lungs to the 
caudex, as one or more leaves are to the bud of a tree; and that the 
caudex with theſe leaves, and the root-fibres, conſtitute a vegetable 
being; which produces a viviparous progeny of new Jeaf-bulbs, or a 

ſominiferove progeny in flower-bulbs, with a magazine of nutriment 
in the flefhy baſe of each leaf; and that the Sg produces only leaf- 
bulbs for four or five years from the ſeed, and then but one flower- 
bulb with many leaf-bulbs annually. But that the onion-kind, al- 
dium, generates two or three flower-bulbs in the firft ſummer from 
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the ſeed ; which produce flowers and other leaf-bulbs in the ſecond 
ſummer from the ſeed. And laſtly, that it 1s probable, that all bul- 
bous roots, like the buds of deciduous trees, and.perhaps of evergreen 
ones alſo, are properly h biennial plants, as they riſe in one 
ſummer and periſh in the next. | 

3. In tulip-roots, which have been planted too deep in the earth, 
and in onion- roots, a vegetable cord, or proceſs, is ſometimes ſeen 
about an inch long to ariſe from the caudex beneath the baſes of the 
cylindrical leaves, and to form a new bulb. Similar to this appears 


the natural growth of the roots of potatoes; a ſpermatic cord ariſes 
from the ola root, after the leaves are expanded in the air, to oxy- 


genate the vegetable blood, and a new tuberous or bulbous root is 


x WE: -enerited. 


This mode of producing diſtant roots is exactly celoibled above 
ground by the wires of ſtrawberries; which may be called ſpermatic 
Se which depoſit a new vegetable being on the earth, and ſupport 
it like a bud on a tree, till it can ſtrike roots mto the ſoil, and elevate 
leaves into the air. The final cauſe of the length of theſe ſubterra- 
neous and aerial ſpermatic cords is evidently the deſign of placing 


their roots at a convenient diſtance from their parent plants; that 
they may not incommode each other, but may both of them more rea- 
dily acquire nutritious juices from the earth, aud the ventilation and 


ſunſhine of the atmoſphere. 
Theſe embryon vegetables in the various bulbous and tuberous roots 
are in very different ſtates of maturity, as in the buds of different 
trees; thus in the potatoe the corculum or plumula of the new plant 
only is viſible, ſurrounded with a farinaceous nutriment, as in many 
ſeeds; whereas in the tulip and hyacinth the flower of the fucceed- 
ing year is diſcernible, as in the bud of the horſe-cheſnut. 
As the ripening of the ſeed of ſome bulbous-rooted plants is for- 


warded by deſtroying the new bulbs, as in orchis ; and the flowering 
bulbs of other plants are made ſtronger by raiſing them out of the 


earth, 
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earth, and taking away the leaf-bulbs, which ſurround them on the 


ſame caudex; as in the cuſtomary management of tulip-roots, and 
hyacinth-roots by the floriſts ; I was led to ſuſpect, that pinching off 
the flowers of potatoes two or three times might increaſe the ſize or 
quantity of the roots; as the nouriſhment. W from the vegetable 
blood to the flowers and ſeeds might thus be directed to enlarges the 


roots, and thus lay up more nutriment for the future plants. This 
idea I mentioned to an ingenious Lady, who acquainted. me a few 
months afterwards, that on a few roots ſhe had made this experiment 


with apparent advantage. 
4. The bulbous and tuberous roots of plants are a lateral or pater- 
nal progeny like the buds of trees, and therefore exactly reſemble the 


parent plant, as mentioned in Sect. III. 2. 1. and on this account may 


be liable to be affected by hereditary diſeaſes, and thus to become un- 


healthy; whence the canker is ſuppoſed to ariſe in thoſe apple-trees, 
which have for a century or two been propagated by grafting ; and 


the curled leaf in potatoes, which have been too long propagated by 


their bulbs; and the barrenneſs of hautbois are bert e which have 


too long been propagated by wires; all which diſeaſes are believed not 


to 8 8 in theſe plants, if they have recently been raiſed from feed, 


but want further obſervations to authenticate the facts. 
But there exiſts a ſet of bulbs, which ſeem to be formed by amato- 


rial or ſemiual generation, and not by the lateral or paternal gene- 
ration, and would therefore ſeem to be a viviparous ſexual progeny. 


Theſe are produced on the flower - ſtem in the place of ſeeds; and in 
| procels of time fall off, and take root in the earth, as is agreeably ſeen 
in the polygonum viviparum, viviparous biſtort, and the magical onion, 
alliur magicum, and the leek, allium ſativum. A curious queſtion 
here oceurs, whether the plants from theſe bulbs are liable exactly to 


reſemble their parents! ? and whether they would be liable to heredi- 
tary diſeaſes from a long cultivation of them i in ſucceſſion, as is ſup- 


poſed to happen to thaſs mentioned above? ? 


Though 
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Though a perfect flower precedes the product of ſome ſummit- 
bulbs, as I believe in the lower part of the ſpike of the polygonum vi- 


viparum; yet I ſuſpect, that the ſummit-bulbs of allium magicum, 


are exactly ſimilar to the bulbs, which are produced at their roots; 
| becauſe on cutting one of them horizontally into two hemiſpheres 
this morning, September 10, I obſerved three young bulbs incloſed in 
the concentric fleſhy membranes of the ſummit-bulb in the following 
manner; five thick fleſhy concentric coats of the general ſummit— 
bulb being taken away, there appeared one fingle naked ſmall bulb; 


and on the fixth coat being removed, two other bulbs became viſible, 


which were included in it. Whence it ſeems, that theſe ſtem-bulbs 
are as forward as thoſe of the root, and probably are in every reſpect 


ſimilar; and that the bractes or floral-leaves, which in ſeed- bear- 
ing plants ſecrete or prepare a nouriſhment for the ſeed, and peri- 


carp of the flower, acquire in theſe bulbiferous onions and leeks a 
new office, and prepare a magazine of nouriſhment in the concentric 


membranes, which ſurround Their ſummit- bulbs ; and theſe may be 


eſteemed therefore a ſexual viviparous progeny of vegetables, as buds 
are a lateral viviparous progeny. 

5. The roots of trees ſo reſemble their W that ſubterrane- 
ous buds are frequently produced upon them, which reſemble the 
parent-tree. The bark of the root likewiſe fo reſembles the bark of 
the branches, that it is not uncommon to ingraft with ſucceſs on 
roots taken out of the earth and replanted ; as the robinia on the root 


of the acacia, and any other apples on the roots or the ſuckers of bur- 


apples or of codlings; which may be done earlier in the vernal 
months, as being leſs liable to injury from froſty nights; and it is 
_ probable, that bung or inoculating may be -otforttied in the ſame 
manner on the roots at 3 as on the branches. 
The roots of thoſe plants, which are otherwiſe not eaſily propa- 
cated, will ſhoot up buds, if a part of them next to the plant be half 
cut through, or raiſed out of the ground, and expoſed to the air; as 
1 in 
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in pyramidal campanula, and geranium lobatum; and after a time the 
root may be ſeparated from the ſtock, and many new plants may be 
this way produced. 
Theſe root-buds, or ſuckers, are generally produced near the trunk 
of the tree, before the root deſcends much beneath the ſoil; but in 
ſome trees, as the elm, ulmus, and acer, maple, whoſe roots ſpread 
far horizontally, and near the ſurface of the earth, they are generated 
at a great diſtance from the parent tree; becauſe the new Lon can 
thus foon acquire the influence of the atmoſphere on its expanding 
foliage. Theſe roat-ſcions from apple-trees are frequently uſed in ve- 
octable nurſeries for the purpoſe of ingrafting upon, and are termed 
paradice-ſtocks by ſome gardeners; but are not liable to the canker 
like the grafts. from theſe old apple- trees, which have been in faſhion: 
above a century; as theſe root-ſcions reſemble the trunk of the tree, 
which produces them, not the ingrafted head of it ; and thus may not 
have been many years from the ſtate of a ſeedling vegetable. 
Similar to theſe root-ſcions of trees it is orobuble,.: that the root- 
buds of perennial herbaceous plants are produced; which have diva- 
ricated, or fibrous-roots, and whoſe ſummits periſh in the winter. 
For many years the root thickens. by an annual new bark being in- 
duced over the old one, exactly as in the trunks and roots of trees. 
As theſe roots increaſe in ſize, the central part, I ſuppoſe, changes 
like the internal wood of a tree, and ceaſes to poſſeſs vegetable life; 
and in proceſs of time is liable to decay. On this account theſe pe- 
rennial roots are not ſo valuable for the purpoſes of medicine or diet, 
or mechanic arts, either before or after they have paſted a determinate 
age; as the bark of the root changes annually into a kind of albur- 
num, and then into a kind of wt; and laſtly, is liable to decay, as 
occurs in the roots of rheum eee e when they are ſeven or 
more years old. See Sect. XVII. 2. 1. This decay of the central part 
of the root, which happens annually to ſome plants, and is ſurrounded: 
with new buds and their ene, exhibits the appearance of the 
lower 
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lower end of the root having been chopped, or bitten off, to ſome fan · 
ciful botaniſts; as in plantago major, and yalerian ; and has hence 
given to ſcabioſa ſuccila the name of devil's-bit, morſus diaboli. 

6. The bulbs already mentioned, as thoſe of tulips, hyacinths, and 
onions, are properly the winter-cradles, or hybernacula, of the young 
plants, whether in their leaf-bulb or flower-bulb ſtate ; and are fur- 
niſhed with a magazine or reſervoir of nouriſhment for the growing 
embryons, as appears in the ſquil, ſcilla maritima, which vegetates 
from this ſource of nutriment in the druggiſts ſhops. But there are 
other roots termed tuberous roots, as of turnep and carrot, which 
conſiſt ſolely of a large reſervoir of nutriment for the growth and 
nouriſhment of the riſing ſtem and future ſeeds ; whether theſe are 
produced in the ſame year, as occurs, when the ſeeds are ſown early 
in the fpring; or when their vegetation 1s ſtopped by the cold of 
winter, and proceeds again in the enſuing ſpring ; as generally occurs 
to our turneps, the roots of which I am W informed may be much 


enlarged by tranſplantation. See Sect. XII. 6. 


In theſe plants the leaves, by expoſing the vegetable blood to the 
influence of the air, prepare it for the ſecretion of nutriment in their 
knobby roots; in the ſame manner as nouriſhment is produced and 
reſerved in the concentric fleſhy baſes of the leaves of onions ; and in, 
theſe plants, as in the onion kind, the leaves, which ſurround the 


| baſe of the new ſtems, wither and die; as the new buds, or bulbs, 


put forth leaves of their own for the purpoſe of oxygenating theic 
blood. Thus it appears, that the ſtem and flower of the onion, or 


carrot, or turnep, is a new plant, not ariſing immediately from the 
ſeed which was ſown, but from the leaf root or leat-knob, if it may 


be ſo called, which preceded the production of the flower-bud, or | 


flower-ſtem, exactly as the flower or ear of wheat, which was ſhewn : 


in Sect. IX. 3. 1, to have three or four ſucceſſive leaf-· buds preceding 
the flower- bud. 


From theſe obſervations may we conclude, that no flower- bud or 


flower 
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flower-bulb is ever produced from a ſeed, without the previous in- 
terpoſition of one or more leaf-buds or leaf-bulbs? and that thoſe 
flower-buds or flower-bulbs are either produced in one generation af- 
ter ſowing the ſeed, as the flower-bulbs of onions, which are gene- 
rated and nouriſhed at the baſes of the concentric cylindrical leaves of 


the preceding leaf- plant, which aroſe from the ſeed; or as the ſtems 
and flower-buds of the carrot and turnep, which are generated and 


nouriſhed at the baſe of the concentric leaves of the preceding leaf- 


plant, Or ſecondly, that they are produced in one ſummer, though 


after ſeveral generations from the ſeed; as the three or four joints 55 
the ſtem of bett, and other graſſes, which are generated and nou- 
riſhed in ſucceſſion in the boſoms of four or five cylindrical leaves, 


one at each joint; which alſo probably obtains in all other vegeta- 


bles, which are ſupported by hollow ſtems divided by joints, and 


furniſhed with leaves at theſe ſtem-joints with or without branches, 


as tragopogon or picris. In theſe plants, where there are no branches, 

there is ſimply a new central bud; and two or more lateral new buds 
beſide the central one, where there are branches. 

Or laſtly, where the leaf-buds or leaf- bulbs, which are produced 

from ſeeds, ſucceed each other for ſome years, before they arrive at 


ſufficient maturity to produce ſexual organs, or generate a flower, 
as in the bulbs of tulips, and hyacinths, and the buds of trees. 
Whence we at length acquire a diſtinct idea, why ſeedling apple-trees 


are ten or twelve years before they bear fruit; though the buds or 


ſhoots taken from a tree, which already has born fruit, and ingraft- 


ed even on a young ſeedling-tree, ſhall produce flowers in the firſt or 
ſecond year; as theſe buds have already acquired that ſtate of per- 
fection or maturity, which is neceſſary to the production of ſexual or 
ſeminal generation : and as it therefore poſſeſſes the age of puberty, 
or the maturity of the tree; we may ſuſpect, that it will ſooner 


acquire the hereditary diſeaſes conſequent to too long unmixed ſue- 
Aa celſive 
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ceſſive generations, a piece of very important knowledge to the 


planters of orchards; which they owe to the obſervation of Mr. 


Knight, as mentioned in Sect. VII. 1. 3. 

Hence in many plants produced from ſeeds, perhaps in all, one or 
more leaf -· buds precede the flower-bud; and I ſuppoſe generally, if 
not always, a magazine of aliment is formed at the baſes of the leaves, 
or in the roots, for the nutriment of the ſucceeding leaf- bud or 
flower- bud, of which it is the parent. 

Thus in the carrot and turnep the firſt leaves conſtitute the lungs 
of the new vegetable being, which generates the ſucceeding flower- 


ſtem, and ſecretes or depoſits for it a magazine of aliment, which 
forms the tuberous root: and then this firſt plant from the ſeed and 


its leaves or lungs periſh; and the root gradually ſhrivels up, as it is 
abſorbed by the new flower-ſtem. In many plants theſe firſt or root- 


leaves differ in form from thoſe of the ſucceeding ſtem, as in palmated 
rhubarb, and in campanula rotundifolia, which is ſo called from the 


round form of the leaves of this firſt leaf-bud, or root-plant, which 


' precedes the flower-ſtem. 


7. One great advantage of Mr. Tull's 3 buſbandry, i in 


which the 3 near the rows of wheat 1s ateraitely turned from 


and to them during the vernal months, has been ſuppoſed to ariſe 
from ſome fibres of the roots being thus cut off, and new ſtems ſhoot- 
ing up at the ends of thoſe which remain ; but the real cauſe of the 


production of the new ſtems is from the accumulation of earth above 


the firſt joint of the young wheat- plant; from which the new buds 
ſpring out, generated and nouriſhed by the caudex of the leaf, which 


ſurrounds that joint, and which afterwards withers ; this important 


circumſtance 1s ſhewn by the annexed delineation of a tranſplanted 
Wheat-plant. 
The plant of wheat was taken from a corn-field in the ſpring, 
and then conſiſted firſt of the root immediately proceeding from the 
ſeed 


Szcr. IX. 3. 7. SEEDS, BUDS, BULBS. 179 


ſeed a, which has been called the ſeminal root; and ſecondly, of the 
root, which was then near the ſurface of the ground b, which has 
been called the coronal root, was furniſhed with a ſtem and leaf, c, d, 
and with a ſecondary ſtem, or root-ſcion, e, TJ. This wheat-plant 
conſiſting of only two ſtems was replanted in my garden, and pur- 
poſely buried ſo deep as to cover the two or three firſt joints of both 
the ſtems beneath the ſoil ; that is as high as the letter /, where the 
e ſtem was purpoſely cut off. 

On taking up this plant with ſome others on September 24 it bad 
aſſumed the form here delineated. The primary ſtem, c, 2, had ſhot 
out no new roots from the joint g, which I ſuppoſe to have hap- 
pened from its being too far advanced when replanted ; as many 
other ſtems of other wheat-plants, which had not been obtruncated, 
had nevertheleſs put forth one or more lateral ſtems or root-ſcions at 
the ſecond or third Joints, which on tranſplantation had been covered 
with. the ſoil. 

But the obtruncated ſtem, e, s had generated a new of 
at h, like the firſt ſhoot from the ſecd at a; which had produced 
other new ſtems, as it approached nearer the ſurface of the earth at 
73 and as theſe advanced into the air, and formed their leaves, other 
new root-ſcions were generated at 4 and J. Whence it appears, that 
by decapitation, and a deeper immerſion in the ground, a ſecondary 
ſtem in this plant became multiplied into five; all which produced 
perfect ears of corn; and in other roots, which I had planted in a 
ſimilar manner, the increaſe was much greater : and eſpecially where 
one or more of the primary or N ſtems had been decapi- 
tated. 
If a grain of wheat be dropped on the ſurface of the earth, and ſuf- 
fered to ſhoot down its roots, and to raiſe its ſtem, which is the 
proceſs of nature, I ſuppoſe but one ſtem would be produced; as the 
firſt Knot c or joint of it would not be covered with earth, and could 
Aa 2 not 


1 n : : - — 2 Then cv 2 — CN AE = 
— — * — = #49 © 22 An 5 F ac 2 BS © - 4 « x - — ere * 
1 Ss 2 —_— —_— — 9 2 8 — E * b — * WEE * 4 — * 72 1 8 
... 2 8 - aye” oboe f 8 4 0 — * 2 nh 
3 R — OE III TOO ,,,, . 
r 7 . » „ A a & — * 5 x * 7 9 <-> Ch, Sy — 5 
4 * 


ee. 
* 


ws 4 
5 * e rn 
E LEES. 3 5 


* - 
WES 


| 


5 

5 
4 
: * 
13 
. 
1 
10 
* 
| 
EY - 
> 4 

4 


180 SEEDS, BUDS, BULBS, Ser. IX. 3. 7. 


not therefore ſhoot down new roots; which are neceſſary in theſe 
plants to the production of new ſtems, which are not branches but 
ſuckers or root- ſcions. 

But if the grain be buried an inch deep in the earth, a ſhoot ite 
from the roots, which iſſue from the ſeed, which is an elongation of 
the caudex, and puts forth a leaf in contact with the ſurface of the 


earth ; this leaf and ſtem conſtitute the primary plant, and generate 
new buds, which put forth new roots deſcending into the earth; 


and thus three or four or more ſuckers, or new plants, ariſe round the 
original one, which was contained in the ſeed : hence the appearance 
of two roots, which ſome authors have named the ſeminal and co- 
ronal roots. The ingenious Mr. Tull ſeems himſelf to have been 
aware of this circumſtance, as he ſays in his Huſbandry, ** Late 
planted wheat ſends out no root above the grain before ſpring, but is 


nouriſhed all winter by a ſingle thread proceeding from the grain up 


to the ſurface.” 
This explains the ks imnokiplication of the ſtems of wheat, 
which may be produced by tranſplanting it three or four times in the 


ſummer, autumn, and enſuing ſpring ; for if it be ſo managed, that 
a ſecond joint of each young ſtem be buried in the foil, or brought 
even into contact with it, ſo that new roots may ſtrike down into the 


earth ; the caudex of the leaf, which ſurrounds this joint, will gene- 
rate many new buds, which will thus become ſuckers, or root-ſcions, 
and rival their parent ; and may be again tranſplanted or earthed up 
three or four times with wonderful increaſe. Mr. Charles Miller of 
Cambridge ſowed ſome wheat on the ſecond of June 1766, and on 
the eighth of Auguſt one plant was taken up and ſeparated into 
eighteen parts and replanted; theſe plants were again taken up and 
divided between the middle of September and the middle of Octo— 
ber, and again planted ſeparately to ſtand the winter, and this ſecond 


diviſion produced fixty-ſeven plants. They were again taken up, and 
divided between the middle of March and the middle of April, and 


8 produced 
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produced five hundred plants. The number of ears thus produced 
from one grain of wheat was 21109, which meaſured three pecks 
and three quarters of corn, weighed forty- ſeven pounds ſeven ounces, 
and were eſtimated at 576840 — Philoſ. Tranſ. Vol. LVIII. 
p. 203. See Sect. XII. 6. | 

Nor is this unſupported by the analogy of other vegetables, in 
which new roots are liable to ſhoot in great abundance from their 
joints either alone or along with new buds, if a proper degree of 
moiſture is preſented to them. Thus if the ſtem of a potatoe bi laid 
down upon the earth, and covered with ſoil over the firſt joint, a new 
ſeries of roots will be protruded from that joint; and afterwards ano- 


ther ſeries of roots from the ſecond joint, if managed in the ſame 


manner; and it is aſſerted that this will occur even if the potatoe 
tems are taken out of the ground, when they are fix or eight inches 
| high, and deprived of all their young roots, and tranſplanted, ſo as 


to cover one or two nn; and that a great crop has been thus pro- 
duced. 


The rapid g wrowth of ſome graſſes, and of Gig ſpecies of the con- 
volvulus, and of colt's-foot, is well known, and very troubleſome in 


many ſituations. Of theſe very minute parts of the jointed root, 


when cut from the parent, elongate themſelves, and ſhoot up new 
plants. From the very numerous diviſions of the wheat-root de- 


ſcribed by Mr. Miller, it may be ſuſpected that ſomething ſimilar to 


this muſt have happened, which further obſervations muſt deter- | 


mine. -- 

Vines alſo are thus liable to ſhoot out roots at their joints, and 
fig-trees, when covered only with a ſhred of cloth in nailing them 
to a wall, if it be accidentally kept moiſt, And there is an apple- 


tree, which is called a burr-apple, becauſe it puts out roundiſh pro- 


tuberances or excreſcences of the bark like a burr, which if the 
branch be bent down, or even torn off, and ſet in the moiſt earth, 
5 v. ll 
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will immediately ſtrike out roots, as I am told, and become a tree 
ſimilar to the parent. 

In the ſame manner I have been informed that if a circular ring 
of the bark be cut off from many trees and ſhrubs, which are ather- 
wiſe difficult to propagate, and earth be put round the branch thus 
decorticated a few inches above and below the wounded part, by 


means of a garden-pot previouſly broken longitudinally, and bound 


together round the branch, that roots will ſhoot from the upper lip 


of the wound ; and in a little time the branch may be BONE: cut off 


below the garden- pot, and planted with ſucceſs. 

When a few inches of the end of a branch are cut off in the ſpring, 
as is common in pruning wall-trees, new buds are produced near the 
extremity, which remains; or thoſe, which did exiſt, grow with 
greater vigour 3 as they obtain ſome of that nouriſhment, which 


ſhould have ſupported the buds, which were cut off. The ſame oc- 


curs in reſpect to the ſuckers or root-ſcions of thoſe trees, which 


produce them, as of elm-trees, and of ſome apple-trees ; if many of 


the branches be cut away, the ſuckers or root- ſcions become more 


numemen, or more vigorous. 


This explains the uſe of a practice amon g many farmers of eating 
down a forward crop of wheat in the ſpring with ſheep. In this 


_ caſe the central or upright ſtem of the wheat is decapitated, and 
many lateral ones, or root-ſcions, as above deſcribed, become gene- 


rated, or grow with greater vigour ; acquiring additional nouriſh- 
ment from the joint, which was to have been expended in the growth 
of the central ſtem ; and which appears ſo diſtinctly in the preceding 
figure of a tranſplanted wheat-plant, which nevertheleſs in crops, 


Which are not too forward, may be very injurious, a as ſpoken of in 


Sea. XVI. 2. 3. 
Thus the figure above alluded to explains * important circum- 


ſtances 3 in the cultivation of grains, that of carthing up the rows in 
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PLATE WW. 


Repreſents a tranſplanted root of wheat deſcribed in SeCt. IX. 3. 7, a the ſeminal 
root, & the coronal root, a ; the elongated caudex, c g the firſt ſtem, e à the firſt leaf, 


ef a ſecondary ſtem. All theſe exiſted before tranſplantation. The ſecondary ſtem 


was then cut off at 7, and the plant was buried in the ſoil as deep as the letter , where 
it was cut off. Afterwards the ſtem, which was lopped, had put forth a new caudex 


or root-ſcion at B; which had produced three new ſtems at i; and other new ones, as it 


approached nearer the ſurface, at k and /. As theſe leaves advanced into the air, the 


latter new ſtems were produced by the caudexes of them, 
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ſpring by Mr. Tull's horſe-hoe ; that of cating down the firſt ſtems 
of forward crops by ſheep; that of tranſplanting the roots deeper 
in the ſoil; and that of ſowing the ſeed an inch or two beneath the 
ſurface. For an account of the drill huſbandry now * by 


Mr. Coke of Helkham in Norfolk, ſee Sect. XVI. 2. 2. 


SECT. 
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SECT. X. 


MAN URES, OR THE FOOD OP PLANTS. 


1. 1. The CHYLE of all animals is ſimilar. It conſiſts of water, ſugar, mucilage, 
oil, with carbon, phoſphorus, and calcareous earth. The SAP-JUICE of vege- 
tables conſiſts of water, ſugar, mucilage, with carbon, phoſphorus, and calcare- 
ous earth. 2. Food of young animals, of adult animals. Power of digeſtion. 
Produttion of ſugar by digeſtion. 3. Food of young vegetables. Produttion of 
ſugar by germination. 4. Food of adult plants from the ſpontanevus decompoſition - 
of vegetable and animal bodies, or from water and air alone. They Poſſeſs low heat 
and cold blood like winter-fleeping animals. Diſtiuction between animals and vege- 
tables. II. 1. Arr, Oxygen in air, in water, united with heat, and light, 
2. Forms all acids. 3. Metallic oxydes. 4. The baſes of all acids are inſoluble 
in water. s. Carbonic acid gas from fermentation. In its fluid ſtate. 6. Aque- 
ous acid. 7. Oxygen in vegetable perſpiration. 8. Plants ſprinkled with oxy- 
genated water. Oxygen gas applied near their roots. g. Azote or nitrogen is 
found in vegetables. Produces nitre and ammoniac III. 1. WATER. Is large 
quantity in plants. 2. Uſe of their great perſpiration. 3. Water becomes decom- 
Poſed in plants, and is hyper-oxygenated. 4. Gives lubricity, fluidity, and ſolu- 
tion. F. Irrigation of the ſeil brings other manures. 6. Penetrability of the ſoil 
from irrigation. Sow and reap early in wet foils. 7. Haſty ſhowers are injuri- 
ous. Hills ſhould be ploughed horizontally. Uſe of ridges and furrows. Surface 
of air greater. 8. Evaporation produces cold. Uſes of coping-ftones on fruit- walls. 
9. Production of fcliage requires more moiſture than that of ſeeds. Froſt in Scot- 
land ripens the corn, 10. Lime and dung-hills attract water. Steam uſed in 
bot-houſzs. Much water in the atmoſphere. IV. 1. CARBON is an univerſal 

material in the atmoſphere. 2. In limeſtone. 3. In black earth, moraſſes, loam, 
Carbon combines with putrid exhalations. 4. United with oxy gen 1s. ſoluble in 
water. Lime combines with water. Emits heat. Is broken into powder by ſteam. 
Should be flaked before it is uſed in agriculture. Better flaked with hot water. 


Attratts 
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Attracts the carbonic acid, and in conſequence the water, of the atmoſphere. 5. Car- 
bonic acid ſubſides on the earth in the air. 6. United with calcareous. earth is 
foluble in water, and abſorbed by vegetables. 7. An experiment in which carbon 
and lime form an hepar, and thus become ſoluble in water. 8. Vegetable roots ab- 
ſorb carbonic acid from limeſtone in its fluid, not its gaſſeous flate. g. Carbon 
exiſts in ſugar and mucilage, which are abſorbed undecompounded. V. Prospno- 


RUS is a ſimple ſubſtance. Appears in rotten wood. In putreſcent fleſh and fiſh. 


2. Exiſts in all vegetable and animal matter, as ſeen in Homberg's pyrophorus, and 
in Kunkel's phoſphorus. 3. And in all calcareous earth, as in oyſter-ſhells, lime- 
tone, gypſum, fluor. 4. Hence the uſe of calcareous earth in agriculture. 5. Shells 
Become limeſtone by attracting carbonic acid from the air. Mountains of calcareous 

phoſphorus. Limeſtone ſhould be burnt in cloſe veſſels. 6. The hardneſs of bones 
owing to phoſphoric acid, and perhaps of ligneous fibres. VI. 1. Lins with 
carbon may make an hepar carbonis ſoluble in water. 2. Unites with carbonic 
acid, and renders it ſoluble in its fluid not its gaſſeous ſtate. Water from ſprings 
is preferable to that from rivers for flooding lands. 3. Lime unites with phoy- 
Phorus, and renders it ſoluble in water. Unites alſo with phoſphoric acid, Whence 
crab cſiſb renew their ſhells, and ſnails repair and enlarge theirs. 4. Lime unites 
with oil and mucilage, and may thence become nutritious. It decompoſes foap, and 
conſtitutes a part of animals and vegetables. 5. Lime deſtroys the cobefion of dead 
vegetables. Of recent ones by combuſtion. Alttrafts moiſture from the air and 
earth. Makes clay leſs adbeſive. Unites with acids of vitriol and of nitre. Kills 
inſecls. 6. One limeſtone twenty miles long and ten broad. Lime not of uſe on 
wet land, nor always on all calcareous ſoils. 7. Lime both forwards the ripening 
and meliorates and increaſes wheat and graſs by ſupplying nutriment. 8. Gypſum, 


fuor, bone aſhes. Breedon lime is half magneſia. VII. 1. CLA Y 7s too adhe- 


five. Becomes more ſolid by froft. 2. Efferveſces in the air. Acquires oxygen. 
So iron, manganeſe, zinc. Raddle uſed as manure. 3. Granite acquires oxygen. 
Granites and dry clay have a ſmell when breathed on. Marl crumbles in the air. 
Burnt clay acquires oxygen and burnt lead. 4. Burnt clay promotes the genera- 
tion of nitre. Uſe of paring and burning. 5. Burnt clay decompoſes marine ſalt. 

Uſe of ſea-ſalt in manure. 6. Would phoſphat of lime combine with clay, or bone- 
aſhes? 7. Coheſion of clay overcome by air. By roots of firong plants. By car- 
 bonic acid from leaves in the ſhade, By dunghill water. By lime. 8. Aluminous 


clays how to correct. By wood-aſhes, ſoap-ſuds, lime, magngſia. VIII. 1. Srox- 
. | Bb _ TANEOUS: 
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TANEOUS MANURES. Saccharine fermentation is a chemical proceſs. Exiſts 
beneath the ſoil, 2. Vinous fermentation, Carbon and oxygen in a fluid ſlate, 
Heat of bark-beds, Hay-ſtacks take fire. 3. Putrefaftion decompoſes water. 
4. Produces nitre, whoſe looſe oxygen promotes vegetation. 5. Sow ſoon after the 
Plough, IX. CHEMICAL MANURES. I. Sugar and mucilage abſorbed unde- 
compoſed. 2. Heat deſtroys life in ſeeds, fruits, roots. Potatoes dried on a malt- 
kiln. Cooked in ſteam hotter than boiling water. Papin's digeſter. 4. Tritura- 
tion of wood, ſtraw, hay, for food in times ſcarcity; of bones, chalk, bricks,, 
ochres, calamy for manures, X. INSECT-MANURE. Cultivated countries in- 
creaſe in fertility. Some have decreaſed. Calcareous firata from ſhells. Thoſe 
above them from vegetables and animals.. The former can live on air and water, 
not the latter. 2. Crops ploughed in for manure. 3. Izſects increaſe manure... 
Mater from dunghills. 4. Fiſh. XI. PRESERVATION OF MANURES. Rains 
waſh manure into the ſea. Snow floods leſs injurious.. Hills ſhould be ploughed- 
 borizontally. 2. Common ſhores. 3. Burial grounds. 4. Wood-fuel: 5. Fer- 
mentation requires air, water, heat. Manure ſhould be turned over and mixed. 
with lime. 6. Pig-troughs, ſoap-ſuds. 7. Weeds, leaves, water-plants. 8. Peat. 
| XII. APPLICATION OP MANURES. 1. Ii powder for top-dreſſing. In ſtraw. 
for clay fields. 2. Tn fields when the corn is ſowed. On graſs-lands in the ſpring, 
not in the autumn. 3. Cover dung-heaps with ſoil, Gather cow-aung from the 
graſs. 4. What manures are moſt uutritive. Fleſh, horn, woollen rags, ical, 
gar, oil. 


I. 1. The various ſubſtances, which conſtitute animal bodies, or: 
which are found in the cavities of them, are compoſed: from ſimpler- 
elements by the proceſſes of digeſtion, and ſanguification, and ſecre- 
tion; for it is well known, that even milk, which ſo much reſembles. 
the chyle of animals, is not abſorbed by the lacteals without its being 
previouſly coagulated,. and again diſſolved in the ſtomach. by the. 


power of digeſtion. 


Hence it Rande that the chyle of all . Re from every 


kind of food which they take into their ſtomachs, is very fimilar ; and 


like milk conſiſts of water, ſugar, mucilage, and oil; the laſt of 
which 
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which not being ſoluble in water, but ouly miſcible with it, gives 
it its opaque white colour. | 
But though the chyle from different kinds of aliment is ſo faniter, 


and- all the various conſtituent parts of animal bodies are ulti- 
mately produced from the chyle by ſanguification and fecretion, yet 


it happens, that ſome kinds of aliment poſlefs a greater quantity of 
theſe particles, which make chyle, than other kinds of aliment. 
Such materials for inſtance as already contain much ſugar, mucilage, 
and oil, as the fleſh of dead animals, or the fruits and ſeeds of vege- 
tables. . 
Beſides the water, ſugar, mucilage, and oil, which exiſt in chyle, 
there may be other materials, bien are inviſible from their perfect 
ſolution in water, either alotre or when converted into acids by the 


addition of oxygen; as carbon, phoſphorus, calcareous earth, marine 


and ammoniacal falts; though it is more probable, that the two laſt 
are formed and ſecreted by animal proceſſes, as well as ſelected by 

their abſorbent roots, as We are more e e bodies than the 
former. | | 


Similar to this chyle of animals the ſap-juice, which is bforbed 


from the earth by the roots of plants, conſtitutes their nouriſhment, 


and conſiſts of water, ſugar, and mucilage, with other tranſparent 


ſolutions, as of carbon, phoſphorus, and calcareous earth, And though 
it has been proved by the experiments of ſome philoſophers, that ve- 
getables can extract or compoſe all theſe ſubſtances from air and 


water alone ; yet ſome materials contribute more to the production of 


this vegetable chyle or ſap- juice than others, ſuch as the recrements 


of dead vegetable and animal ſubſtances. | 

2. If any one ſhould aſk, what is the food of animals? I ſhould 
anſwer, that in the moſt early ſtate of animal life the embryon lives 
on a mucilaginous fluid, with which it is ſurrounded, whether in the 


egg or wands: that in its infant Nate the young animal is ſuſtained 


by milk, which its ſtomach converts into chyle. . 
”" Oba 00 NY 
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In their adult ſtate animals are ſuſtained by other vegetable or ani- 
mal ſubſtances taken into their ſtomachs, which are there converted 
into chyle partly by a chemical, and partly by an animal proceſs; as by 
a mixture of gaſtric juice with water and heat, ſome of theſe recre- 
ments of organic nature are decompoſed, either into their ſimpler 
component parts, or ſometimes even into their elements; while other 
parts of them are only rendered foluble or miſcible with water; and 
are then drank up by the abſorbents of the ſtomach and inteſtines. 
In this proceſs of digeſtion much ſugar is produced, which is pro- 
bably immediately ſelected and drank up by the numerous mouths of 
the lacteals, or lymphatics; to which it is preſented by the vermi- 
cular or periſtaltic mot ions of the ſtomach and inteſtines. And as this 
ready ſelection and abſorption of the ſugar, as ſoon as it is formed, 
prevents it from paſſing into the vinous or acetous fermentation ; it 


is probable that from the want of ſuch a means of ſeparating ſac- 


charine matter, as ſoon as it is formed, chemiſtry has not yet been 
able to produce ſugar from its elements without the aſſiſtance of ani- 
mal digeſtion, or "vegetable germination 3. as further ſpoken of in 
No. 8. 1. of this bee 
In this proceſs of digeſtion, ] believe, a great part of the water, 
ſugar, mucilage, and oil, which exiſt in wee and animal re- 
crements, are not decompoſed into their elements but abſorbed by 
being ſoluble or miſcible with water; the carbon, and the phoſ- 
chorus, and the hydrogen, are alſo I ſuppoſe diffolved in the other 
fluids by means of oxygen, and form a part of the chyle, without 
their being converted into gafles ; for when this happens to any ex- 
ceſs in reſpect to carbon, it eſcapes from the ſtomach in eruQations ; 
and the ſame occurs to the inflammable air or hydrogen, if a part of 
the water becomes decompoſed in the inteſtines 7 which, if it be not 
abſorbed by its ſolution in other fluids, but acquires a gaſſeous ſtate, 
is liable to eſcape below; though both theſe gaſſes ſeem occaſionally 
| to 
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to revert to a fluid ſtate from their aerial one in the ſtomach or in- 
teſtines, and to be then abſorbable by the lacteals or lymphatics. 

3. What then is the food of vegetables? the embryon plant in the 
ſeed or fruit is ſurrounded with faccharine, mucilaginous, and. oily 
materials, like the animal fetus in the egg or uterus, which it ab- 
{orbs, and converts into nutriment; while the embryon buds of de- 
ciduous trees, which is another infantine ſtate of vegetables, are ſup- 
plied with a ſaccharine and mucilaginous juice prepared for them at 
the time of their production, and depoſited in the roots or ſap- wood 
of their parent - trees; as in. the vine, maple, and birch; which ſac- 
charine matter is ſoluble and miſcible with the water of the ſurround- 
ing earth in the ſubſequent ſpring, and: is forcibly. abſorbed by their 
rcot-veſible, and expands their naſcent. foliage. 

In their infantine ſtate therefore there is a wonderful analogy be- 
tween plants and animals; and: it is particularly. curious to obſerve 
in the proceſs of converting barley into. malt by the germination of 
the ſeed, that the meal of the barley is in part converted into ſugar 
by the digeſtion of the young plant exactly as in the animal e 8 
The wonderfol effect of vegetable digeſtion in producing ſugar may 
be deduced from the great product of the ſugar-rane, and*of the 
maple-tree in America, mentioned in Sect. III. 2. 3. and the won- 
derful effect of animal digeſtion in producing ſugar appears in patients, 
who labour under diabetes. A man in the Infirmary of Stafford, who 
drank daily an immoderatè quantity of beer, and who eat above twice 
the quantity of food that thoſe in health conſume, voided ſixteen or 
eighteen pounds of water daily, from each pound of which above an: 
ee coarſe ſugar wWas extracted by evaporation. Zoonomia, Vol. I. 
Sect. XXIX. 4. 9. | | | 

4. We now come to conſider the food of adult i; and in this 
conſiſts the great and effential difference between the nutritive pro-- 
ceſſes of animals and vegetables. The former are poſſeſſed of a ſto- 
mach, by which they can in a few hours. decompole the tender parts. 

| of; 
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of vegetable and animal ſubſtances by a chemical proceſs within them- 
ſelves, conducted in the heat of ninety-eight degrees, with a due 
quantity of water, and a perpetual agitation of the ingredients; which 
both mixes them, and applies them to the mouths of the abſorbent _ 
veſſels, which ſurround them. Whereas a vegetable being having 
no ſtomach is neceſſitated to wait for the ſpontaneous decompoſition 
of animal or vegetable recrements; which is indeed continually go- 
ing on in thoſe oil and climates, and in thoſe ſeaſons of the year, 
which are moſt friendly to vegetation; but is in other ſituations, and 
in other ſeaſons, a flow proceſs in a degree of heat often as low as 
forty of Farenheit, (in which the reindeer moſs, moſchus rangiferinus, 
vegetates beneath the ſnow in Siberiaz) and often without an adapted 
quantity of water to give a due fluidity, or any mechanical locomo- 
tion to preſent them to the abſorbent mouths of their roots; or in ſtill 
worſe ſituations adult vegetables are neceſſitated ſtill more ſlowly to 
acquire or produce their nutritive juices from the ſimpler elements of 
air and water, with perhaps the ſolutions of carbonic acid and cal- 
careous earth, and perhaps of ſome other matters, with which one or 
more of them abound. 

But M. Haſſeufratz found, that the vegetation of thoſe t was 
imperfect, which had not been ſuffered to grow in contact with the 
earth; as they never arrived at ſuch maturity as to produce fruit; 
and were found on analyſis to contain a leſs portion of carbon, than 
other plants of the ſame kind. The experiments were tried on hya- 
cCinths, kidney-beans, and creſſes. 

Hence the other great difference, which exiſts between theſe two 
extenſive kingdoms of nature, is, that the larger and warmer blooded 
animals certainly, and I ſuppoſe all the tribes of inſects, and of colder 
blooded creatures alſo, can not exiſt long on air and water alone, ex- 
cept in their ſtate of hibernal torpor. The neareſt approach to this is 
however ſeen in ſome fevers, where water alone has been taken for 
a week or two, and yet the patient has recovered ; and there is a well 
atteſted 
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atteſted account of a numerous caravan, which having loft their rout, 
or their proviſions, are affirmed to have lived ſome weeks on gum 
arabic and water alone, 

Vegetables on the contrary, as above mentioned, can exiſt, though 
ma feebler ſtate, on water and air alone, with the carbonic acid, 


and perhaps other inviſible ſolvends, which thoſe elements unavoid- 


| ably contain. This I ſuppoſe to be owing to the low degree of heat, 
which they produce internally, and to the flow circulation of their 
blood ; from both which circumſtances leſs nutriment is expended, 
as by animals which ſleep in winter. 

For the purpoſe of ſupplying adult vegetables wich nouriſhment, 
we ſhould firſt conſider what kinds of matter are moſt prevalent or 
moſt neceflary in their compoſition. Secoudly, what of theſe ſub- 
ſtances they can abſorb without previous decompoſition. Laſtly, how 
to expedite the decompoſition of vegetable and animal ſubſtances on 
or in the ſoil, like the digeſtive bnd e in the ſtomachs of animals; 


we may thus become e cusinbd with the ſources and the manage 


ment of manures. 
II. AI R. 


1. Oxygen combined with heat conſtitutes that part of the atmo- 


ſphere, which is perpetually neceſſary to animal and vegetable reſpi- 


ration; and a greater part of that water, which forms a principal 
portion of their organization; a few words may be therefore premiſ- 
ed on theſe moſt important diſcoveries of modern chemiſtry, 

This vital air, called oxygen gas, conſtitutes twenty-ſeven hun- 
dredth parts of the atmoſphere; it is indiſpenſably neceſſary to the 
exiſtence of life, and of combuſtion, and forms the principal part of 
all acids; whence its name. The other ſeventy- three hundredth; 
parts of the atmoſphere conſiſt of azote, which takes its name from; 
its inutility to life in animal reſpiration ; it is alſo called nitrogen, 
becauſe it conftity tes the baſis of nitr 2 
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Oxygen gas conſiſts of oxygen aud heat; and when it unites with 
ſuch bodies, as are capable of uniting with it, the heat is ſet at liberty, 
as in reſpiration and in combuſtion; in both which proceſſes an acid 
is produced by the combination of oxygen with ſome inflammable 
| baſe. Hence vital air conſiſts of oxygen diſſolved in the fluid matter 
of beat; but there is alſo another fluid, which ſeems to be combined 
with this ſolution of oxygen in heat, and that is light. For when 
oxygen becomes combined with charcoal, or with r or with 
phoſphorus, both heat or light are ſet at liberty from theſe new com- 
binations of oxygen; which thus produce the carbonic, ſulphuric, 

and phoſphoric acids. 

When theſe new combinations of oxygen are performed very 
flowly, the light is ſometimes not viſible, as in the heating of a dung- 

hill; in which proceſs the oxygen in the cells or cavities of the der- 
bed unites flowly with the carbon and phoſphorus of the decompoſ- 
ing vegetable and animal matters; but though much heat is given 
out, no light is ſeen. While on the contrary from rotten wood alone, 
or vutreloent fiſh, when expoſed to the atmoſphere, much light is 
emitted, but not much ſenſible heat, owing perhaps ſimply to the 
combuſtion of the phoſphorus, which they contain. 

2. The products of theſe combinations of oxygen with other bodies 
may all of them be termed acids; though in ſome the heat or light 
ſet at liberty converts theſe acid araduQions into gaſſes, as oxygen 
and charcoal form carbonic acid gas; and in others it converts the 
new product into ſteam, which. is condenſible by cold, as the ſul- 
phuric acid from the combination of oxygen and ſulphur ; and the 
_ phoſphoric acid from oxygen and phoſphorus, | 
3- Other combinations of oxygen with heavier ſubſtances are pro- 
duced in the atmoſphere without the ſeparation of either ſenſible 
heat, or viſible light ; as the union of oxygen with metallic bodies, 
as with that of maclranale, with zinc, lead, iron, as in common ore 
of manganeſe, in lapis calaminaris, white calciform lead-ore, and the 

: 8 red 
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ov ochre of iron ; which have not ne the name of acids, but 
are termed oxydes of thoſe minerals. 

4. Now it happens, that none of theſe baſes, which can combine 
with oxygen alone, are ſoluble in water, and therefore can not be 
imbibed by the abſorbent veſſels of vegetable roots, until they become 
acids; and are perhaps then all of them in greater or leſs quantities 
ſoluble in water; and are thence capable of being drank up by the ab- 
ſorbent veſſels of vegetable roots, and conftitme a part of the food of 
plants. 

5. When vegetable ſubſtances are decompoſed by fermentation, 
there is a quick union of oxygen and carbon; and this carbonic acid 
gas, called formerly fixed air, riſes up in vapour, and flies away. 
But where this proceſs goes on more ſlowly, as in a dung-hill lately 
turned over, or in black garden mould lately turned over, and thus 
expoſed to the air; much of which remains in the cells or cavities 
of the hotbed, or border; this carbonic acid is flowly produced, and is 
abſorbed by vegetable roots, I ſuppoſe in its fluid ſtate, or diſſolved 

in water, before it acquires fo much heat as to riſe in the atmoſphere 
in the form of gas. 8 

This car Wy gas in its Auid ſtate, or diſſolved | in water, not in its 
aerial or gaſſeous flats, is the principal food of plants; as appears, 
becauſe their ſolid fibres confiſt principally of carbon, and their fluids 
of water. = 5 RE. 

6. Next to carbonic acid the aqueous acid, if it may be ſo called, or 
water, ſeems to afford the principal food of vegetables; as water con- 
ſiſts of oxygen and hydrogen, it 1s properly an acid, like all other com- 
binations of oxygen ; and when abſorbed by vegetable roots becomes 
in part decompoſed in the circulation een of their juices; 
the oxygen diſappears, or contributes to form the vegetable acids; 
and the hydrogen produces ammonia by its union with azote; which 
may contribute to vegetable nutriment by its mixture with oils, and 
thus producing fare, which become diffuſible in water; and alſo by 


WE decompoſing 
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decompoſing inſoluble ſaline earths, as gypſum, or metallic ſalts, as 
vitriol of iron, and thus producing more ſoluble or innocuous falts, 
And which laſtly forms a part of the various vegetable productions of 
ſugar, honey, wax, reſin, and other ſecretions. 
7. There is a curious evolution of oxygen attends the perſpiration 
of the leaves of plants, which 1s not known to attend that of animal 
lungs; and that is, that when vegetable leaves are expoſed to the 
ſun's s light, they ſeem to give up oxygen gas; but in the dark they 
give up carbonic acid gas, like the breath * animals, It is probable that 
animal lungs might do the ſame, if they were expoſed to the light; 
as perhaps might be ſubjected to experiment in the gills of fiſh, or 
by breathing through a tube into water in the ſunbine 
In epi as well as in combuſtion ſome light may poſſibly be 
given out as well as ſome heat from the combination of oxygen with 
ſore phlogiitic baſe, as carbon or phoſphorus ; whence the produc- 
tion of carbouic and phoſphoric acids in both animal and vegetable 
reſpiration. In moſt animals this quantity of light is probably too 
{mall to be perceived, if their bodies were tranſparent ; but in the 
glow- worm of this country, and in the more luminous fire-flies of 
the tropical climates, I ſuſpect the light to be emitted from their 
longs. in the act of reſpiration, which is a flow combuſtion. 
, Beſides the uſe of oxygen in the reſpiration of vegetables, 
DE applied to their leaves, as it is mixed in the atmoſphere; it is 
believed by many to contribute much to their growth and nouriſh- 
ment in its combined ſtate, when abſorbed by their roots; and that 
by the decompoſition of water in the vegetable ſyſtem, when the hy- 
drogen unites with carbon and produces oil, the oxygen becomes ſu- 
perfluous, and is in part exhaled, as further ſpoken of in Sect. XIII. 
1. 2, Hence alſo ſome calciform ores, or metallic oxydes, as raddle, 
and calamine, and burnt clay, are ſuppoſed to be uſeful as manures, 
becauſe they contain much oxygen, as mentioned in No, 7. 1. of 
this Section. DD e 
Mr, 
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Mr. Humboldt aflerts, that on putting creſles, lepidium ſativum, 
into oxygenated muriatic acid gas mixed with water, they produced 


germs in fix hours; while thoſe. in common water were thirty-ſix 


hours before they produced germs. Jacquin at Vienna put many old 
ſeeds, which had been in vain tried if they would vegetate, into ſuch 


a ſolution of oxygenated muriatic acid, and found great numbers of 


them quickly to vegetate. Journal de Phyſique, 1798 See Sect. XIV. 
44 35 


In the experiments of ſir Francis Ford many 3 Which were 


ſprinkled with water previouſly impregnated with oxygen gas, are 
ſaid to have grown more vigorouſly, and to have diſplayed more 
beautiful tints, than thoſe nouriſhed with common water. Other ex- 


periments are ſaid to have been made by inverting bottles filled with 


oxygen gas, and burying their open mouths beneath the ſoil near 
the roots of vegetables, which are ſaid to have grown more healthy 


and beautiful, as the oxygen became abſorbed, and was ſucceeded by 


air like the common atmoſphere. Philoſ. Magaz. 1798, p. 224. Fur- 
ther experiments are required on this ſubject, ſince the fluids of ve- 


getables would in general appear to be hyperoxygenated from the 


oxygen emitted from the perſpiration of their leaves in the ſunſhine, 
and which is believed to ariſe from the decompoſition of water in 
their arteries or glands. 


9. We now come to the other ingredient, which conſtitutes a 


much greater part of the atmoſphere than the oxygen, and this is 


the azote, or nitrogen; which alto ſeems much to contribute to the 


food or ſuſtenance of vegetables; for though azote, or nitrogen, en- 


ters into animal bodies in much greater quantities perhaps than into 


vegetables, ſo as to conſtitute e n to ſome chemical philoſo- 
phers the principal difference between theſe two great claſſes of or- 
ganized nature; yet it enters alſo into the e ſyſtem, and is 
given out by their putrefaction; and alſo when Ts" is applied to moiſt 
vegetables it diſengages from them both hydrogen and azote forming 
3 : | volatile 
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volatile alkali, as aſſerted in the ingenious work of Lord Dundonald 
on the Connection of Agriculture with Chemiſtry. 


The azote of the atmoſphere, when air is confined in the inter- 


ſtices of the ſoil newly turned over by the plough or ſpade, contributes 


to the production of the nitrous acid by its union with the oxygen of 


the atmoſphere, with which it was before only diffuſed, or with the 


much greater ſource of oxygen from the decompoſiug water of the 
ſoil. At the ſame time another part of the abundant azote combines 
with the hydrogen of the decompoſing water of the foil, and produces 
ammonia or volatile alkali; which contributes to the growth of ve- 
getables many ways, as already deſcribed in No. 2. 6. of this Sec- 
tion. 

itt. WATER. 


15 The neceſſity of much water in the progreſs of vegetation ap- 


pears from the great quantity, which exiſts naturally in all parts of 


plants; inſomuch that many roots, as ſquill and rhubarb, are known 
to loſe about ſix parts out of ſeven of their original weight ſimply by 


drying them before the fire; which quantity of moiſture nevertheleſs 


does not exhale 1 in the common heat of the atmoſphere during the 
life of the root; as is ſeen in the growth of ſquills in the ſhops of the 
druggiſts, and of onions on the fs of our ſtore- rooms. 

2. A ſecond neceſſity of much water in the economy of vegetation 
may be deduced from the great perſpiration of plants, which appears 


from the experiments of Hales and others; who like Sanctorius have 


eſtimated the quantity of their perſpiration from their daily loſs of 
weight; which however 1s not an accurate conclufion either in re- 


ſpect to plants or auimals, as they both abforb moiſture from the at- 
moſphere, as well as perſpire it. 


This great perſpiration of vegetables, like that from the ſkin and 
lungs of anjraals, does not appear to conſiſt of excrementitious mat- 
ter, becauſe it has! 11 | general no putreſcent ſmell or taſte ; but ſeems 


to 
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to be ſecreted firft for the purpoſe of keeping the external ſurface of 
the leaves from becoming dry, which would prevent the oxygen of 
the atmoſphere from entering into the vegetable blood through them ; 
ſince according to the experiments of Dr. Prieſtley on animal mem- 
branes the oxygen will only paſs through them, when they are moiſt, 
A ſecond uſe of this great perſpiration 1s to keep the bark ſupple by 
its moiſture, and thus to prevent its being cracked by the motion of 
the branches in the wind. And though a great part of this perſpi- 
rable matter is probably abſorbed, as on the ſkins of animals; yet as 
it exiſts on ſo large a ſurface of leaves and twigs, much of it muſt | 
neceſſarily evaporate on dry and windy days. 

3. One of the great diſcoveries of modern chemiſtry is the decom- 
poſition of water, which is ſhewn both by analyſis and ſyntheſis to 
conſiſt of eighty-five hundredth parts of oxygen, and fifteen of hy- 
drogen. Hence a third great uſe of water in the vegetable economy 
is probably owing to its ready decompoſition by their organs of di- 
geſtion, ſanguification, and ſecretion. This is evinced firſt by the 
great quantity of hydrogen, which exiſts in the compoſition of many 
of their inflammable parts. And ſecondly, from the curious circum- 
ſtance, which was firſt diſcovered by the ingenious Dr. Prieſtley, that 
the water, which they perſpire, 1s byperoxygenated; and in conſe- 
quence always ready to part with its ſuperabundance of oxygen, when 
expoſed to the ſun's light; from whence it may be concluded, that 
part of the hydrogen, which was previouſly am ingredient of this wa- 
ter, had been ſeparated from it, and uſed in the vegetable economy, 
as is further treated of in Section XIII. 1. 2. 

Add to this, that from the decompoſition of water, when confined 
in contact with air beneath the foil, the nitrous acid ſeems to be pro- 
duced and ammonia, both which are believed uſeful to vegetation, as 
mentioned in No. 2. 6. of this Section. 

4. Beſides the peculiar utes of a great quantity of water, as above 
deſcribed, the more common uſes of it both to vegetable and animal 


life, 


Err 
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life, along with the matter of heat, are to produce or preſerve a due 
ſuppleneſs or lubricity of the ſolids, and a due degree of fluidity of 


the liquids, which they contaiu or circulate, And laſtly, for the pur= 
poſe of diſſolving or dittuſing in it other ſolid or fluid ſubſtances, and 


thus rendering them capable of ablor ptions circulation, and fecre- 


tion. 
5. The due irrigation of the ſoil is much attended to in drier and 


warmer countrics, as in Italy, Egypt, and ſome parts of China; 
where numerous canals, and aqueducts, have been dug through hills, 


and carried over vallies, for the purpoſe of watering the oil; and 
even in this colder and moiſter climate the practice of flooding land 


is coming daily into greater repute. For this occaſional ſaFuGion of 


water over land not only ſupplies ſimple moiſture for the purpoſes 


above mentioned in the drier parts of the ſeaſons, but brings along 
with it calcareous earth and azotic air from the neighbouring ſprings, 
or other manures from the rivers. Calcareous earth may be detected 
in the water of all thoſe ſprings which paſs under or over ſtrata of 


marle or limeſtone, by dropping into them a ſolution of ſalt of tartar ; 


or of ſugar of lead in water, or of ſoap in ſpirits of wine; and a por- 


tion of azotic gas was diſcovered in Bath- water by Dr. Prieſtley, and 


in Buxton-water by Dr. Pierſon. See Section XI. 3. 1. Dr. Home 


thinks he diſcovered nitrat of lime in hard water, and found by his 


experiments that it promoted the growth of plants! in a much greater 
degree than ſoft water. 


6. Another demand for water in agriculture is to give a due pene- 


trability to the foil, which N in maſt deus ens becomes ſo 


hard as to ſtop the elongation of the tender roots of plants; but the 


coheſion of the {oil may nevertheleſs be too much diminiſhed by great 


and perpetual moiſture, ſo as not to give ſufficient firmneſs to the 
roots of trees, And beſides this too much as well as too little water 


may be ſupplied to the generality of vegetables, which grow upon 


the land; though there are aquatic and amphibious olants as well as 
3 aquatic 
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aquatic and amphibious animals, and which differ from each other as 
fiſh and ſeals from quadrupeds. 

Where land abounds too much with moiſture, the art of making 
ſubterraneous or ſuperficial drains deſcribed in Sect. XI. 1. muſt be 
had recourſe to. But where theſe are not executed, in lands not very 
moiſt it is thought advantageous to ſow the crops early before the wet 
ſeaſon, ſince corn will bear much more moiſture after it has ſhot from 
the ſeed, than the ſeed will bear ; as the ſeed is leſs tenacious of life, 
and in conſequence more liable to putrify, The crops ſhould like- 
wiſe be ſown or planted thinner, and be reaped early in the ſeaſon, as 
the excluſion of the air by thick foliage, and the greater dampneſs of 
the autumn, are liable to generate mildew in moiſt ſituations. Per- 
haps it ſhould be added, that ſowing early, and the conſequent reap— 
ing early, has ſo many advantages in all ſeaſons on all lands, that it 
may in general be univerſally recommended ; and that in wet lands 
it might be very advantageous to cultivate crops by tranſplantation 
in the vernal months, having previouſly ſowed the feed in drier or 
warmer ſituations, See Sect. XVI. Burks | 
7. Another injury in this climate occaſioned by too great a quan- 
tity of water ariſes from haſty ſhowers; which waſh off much of 
the decompoſing animal and vegetable recrements, which are ſoluble 
or diffuſible in water, and carry them down the rivers into the ſea. 
From the ſides of hills this damage is accompliſhed by ſmall ſhowers, 
on which account all ſloping grounds when applied to agriculture 
ſhould be ploughed horizontally, as by the ridges and furrows thus 
produced the ſmaller ſhowers of rain will not pals o haſtily off, as 
when they are ploughed vertically. 7 

A queſtion here occurs, whether it be advantageous to plough Wor 
plains into ridges and furrows ? the Chineſe are ſaid never to divide 
their fields into ridges and furrows, but to plant their grain on an 
even ſurface. Embaſſy to China by fir G. Staunton, Vol. III. p. 197, 
gvo. edit. Some think it an error to ſuppoſe, that any inereaſe of 
crop 
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crop can be thus obtained, as no more plants can riſe perpendicularly 
from the ground; but in the ripening of grain the ſurface of air to 
which the ears are expoſed is allo to be conſidered; which correſ- 
ponds with the ſurface of the ground, and is increaſed by its being 


laid in hill and dale. But there is a ſerious objection to this mode of 


ploughing i in moiſt ſituations without ſufficient declivity, as the corn 
in the furrows appears weak and backward owing to the rain lying 
on it too long; and alſo to the beſt part of thallow ſoils being fre- 
quently taken from them to conſtruct the ridges. See Set. XVI. 
2: . 

8. Add to this, that the eraparniin of moiſture from the ſurface 
of the earth produces ſo much cold as to injure thoſe terreſtrial plants, 
which are too long covered with it. On this account thoſe parts of 
wall-trees, which i are ſheltered from the deſcending dews by a coping 


None on the wall, are not ſo liable to be injured by froſty nights on 


two accounts ; both as they are not made colder by the evaporation 


of the dew, and alſo have leſs water to be congealed 1 in their veſſels, 


and by its expanſion to burſt them. 
9. Laſtly, the foliage on buds of plants, which conſtitute one part 


of their progeny, requires more moiſture for its vigorous growth, than 


their flowers or organs of ſexual generation. Hence in warm coun- 
tries the e are Rooded only till the ſeaſon of flowering 
commences, and are laid dry again for the purpoſe of maturating the 
ſeed; and in our climate continued rains are liable not only to waſh 


off the farina from the burſting anthers, and thus prevent the im- 


pregnation of the piſtillum, but alſo to delay the ripening of the fruit 
or ſeeds from the want of a due evaporation of their perſpirable mat- 
ter, as well as from the leſs ſolar light in cloudy ſeaſons ; whence in 
the north of Scotland the oats are ſaid ſeldom to ripen till the froſt 


commences with the dry ſeaſon, which accompanies it. 


10. There are methods of procuring or preſerving the falutary 
moiſture of the foil beſides thoſe of canals and aqueducts, which 


ſhould 
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ſhould be here mentioned. Theſe are by uſing as manures ſuch ſub- 
ſtances as perpetually attract moiſture from the lower part of the ſoil, 
or from the atmoſphere ; as quick-lime, and vegetable and animal 
recrements in the act of putrefaction. 


In hot-houſes ſome have already employed ſteam as a means both 


of giving warmth and moiſture to the included plants, or to the ſoil 


in which they grow; and a great variety of forcing pumps have been 
conſtrued for the purpole of moiſtening the foliage of wall- trees; 


but there is a hope from the preſent great progreſs of chemical re- 
ſearch, that a means may ſometime be diſovered of precipitating the 


water of the atmoſphere, vw hich the ingenious biſhop Wat ſon thinks 
always exiſts in it in ſuch quantity as, if it was bly precipitated, 


might again deluge the world. 


IV. CARBON. 


1. When animal and vegetable bodies are burnt without the acceſs 


of air, that is, when their volatile parts are ſublimed; there remaias 


a great quantity of charcoal, a much greater in vegetable bodies than 


in animal ones ; this is termed carbon by the French ſchool, when 
it is quite pure; and is now known to be one of the moſt univerſal 


materials of nature. And as vegetable bodies contain ſo much of it 
in their compoſition, they may be ſuppoled to ablorb it intire, where 


they grow vigorouſly ; eſpecially as it is a ſimple material; but they 


may poſſibly form it alſo occaſionally from water and air within 
their own veſſels, when they a are ſecluded from acceſs to it exter- 


nall 

. whole atmoſphere contains always a quantity of it in the form 
of carbonic acid, or fixed air ; as is known by the ſcum, which pre- 
ſently becomes viſible on lime-water, when expoſed to the air; and 
which conſiſts of a reunion of the lime with carbonic acid; which 
may therefore be ſaid to encompaſs the earth. 


D-4g-:- - The 
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The ſimplicity of carbon, as an elementary ſubſtance, was diſputed 
by Dr. Auſtin, who believed he had decompounded it. But Mr. 
Henry, by accurately repeating his experiments, has ſhewn the fal- 


lacy or inconcluſiveneſs of them. Philoſ. Tranſact. 1797. 


2. Another great reſervoir of carbon exiſts in limeſtone in the form 
of carbonic acid; which when a ſtronger acid is poured on the cal- 


careous earth becomes a gas, acquiring its neceſſary addition of heat 


from that, which is given out in the combination of the ſtronger acid 
with the lime. It alto acquires its neceſſary heat, when limeſtone is 
burnt, from the conſuming fuel, riſes in the form of gas, and is diſ- 


ſipated in the air; and nrobablly ſoon ſettles on the earth, as it cools, 


as it is ten times heavier than the common atmoſphere. 
3. But the great ſourcs of carbon exiſts in the black earth, which 
has lately ben left by the decompoſition of vegetable and animal bo- 


dies; and is then 1 in a ſtate fit to combine with azote or nitrogen, 
and with oxygen, when expoſed to thoſe two gaſſes, as they exiſt 
in the atmoſphere ; and is thus adapted either to promote the gene- 


ration of nitrous acid, or to form carbonic acid, and thus to aſſiſt 
vegetation. | | 7 


Moraſſes conſiſt principally of the carbonic recrements of vegeta- 


ble matters, which are gradually decompoſed i in great length of time 


into clay, with argillaceous ſand, ſuch as is found over coal-beds, and 
ſome calcareous earth, as in marl; and laſtly, with ſome iron, and 
foſſile coal, Theſe by elutriation are ſeparated from each other, and 
form the ſtrata of coal countries. In other places they remain in- 
termixed, as they were probably produced from the decompoſition of 
vegetables and terreſtrial animals; and form what in books of prac- 
tical agriculture is called a amy ſoil, conſiſting of carbonic matter, 
ſand, 11 clay, with a portion of iron. 


It has always been obſerved, that this black garden . or earth 


produced from the recrements of vegetables, is capable of abſorbing a 


much greater quantity of putrid effluvia than either air or water, La 


6, Oe Probably 
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probably of combining with its ammonia, and producing a kind of he- 
par carbonis, and chin facilitating vegetation. The practice of bu- 
rying dead bodies ſo few feet bolow the ſurface is a proof of this; as 
the putrid exhalations from the carcaſs are retained, and do not pene- 
trate to the ſurface. On the ſame account the air over new plough- 
ed fields has long been eſteemed ſalutary to invalids, or convaleſ- 

cents, as it l purifies the ſupernatent atmoſphere. But it was 
not till lately known that carbon, or charcoal, abſorbs with ſuch 
great avidity all putrid exhalations; if it has been recently burnt, 
and has not been already ſaturated with them, inſomuch that putrid 
fleſh is ſaid to be much ſweetened by being covered a few inches with 
the powder of charcoal; or even by being buried for a time in black 
garden mould; as putrid exhalations conki chiefly of ammonia, hy- 
drogen, and carbonic acid, and are the immediate products of the 
diſſolution of animal or vegetable bodies, they are believed much to 
contribute to vegetation; as whatever materials have conſtituted an 
organic body, may again after a certain degree of diſſolution form a 
part of another organic body. The hydrogen and azote produce am- 
monia, which combining with carbon may form an hepar carbonis, 
and by thus rendering carbon ſoluble in water may much contri- 
bute to the growth of vegetables. 

It has been ſaid, that A moraſſes have prevented the animal bo- 
dies, which have been buried in them, from putrefaction; which may 
in part have been owing to the great attraction of the carbon of the 
moraſs to putrid ears, and in part perhaps to the vitriolic acid, 
which ſome moraſſes are ſaid to contain. 

4. Here occurs an important queſtion, by what other means is 
this ſolid carbon rendered fluid, ſo as to be capable of entering the 
fine mouths of vegetable abſorbents? The carbon, which exiſts in 
the atmoſphere, and 7 in limeſtone, is united with oxygen, and thence 
becomes ſoluble or diffuſible in water; and may thus be abſorbed by 
the living action of vegetable veſſels; or may be again combined by 
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chemical attraction with the lime, which has been deprived of it by 
calcination. | 
When 1nild calcareous earth, as limeſtone, chalk, marble, has been 
deprived of its water and of its carbonic acid by calcination, it be- 
comes lime. Afterwards when it is cold, if water be fprinkled on 


it, a conſiderable heat is inſtantly perceived; which is preſſed out 
by the combination of a part of the water with the lime; as all bo- 


dies, when they change from a fluid ſtate to a ſolid one, give out 
the heat, which before kept them fluid. At the ſame time ahether 
part of the water, which was added, is raiſed into ſteam by the great 
heat given out as above mentioned; and the expanſion of this ſteam 


breaks the lime into fine powder, which otherwile retains the form 


of the luinps of limeſtone before calcination. But if too great a quan- 


tity of cold water be ſuddenly added, no ſteam is raiſed; and the 
lump of lime retains its form; whence it happens, that ſome kinds 
of lime fall into finer powder, and are laid to make better mortar, if 


ſlaked with boiling water than with cold. 
On this account the lime, which is deſi gned to be ſpread « on land, 


ſhould previouſly be laid on a heap, and others ſuffered to become moiſt 


by the water of the atmoſphere, or flaked by a proper quantity of 
water; otherwiſe if it be ſpread on wet ground, or when ſo ſpread 
is expoſed to much rain, the heat generated will be diſſipated with - 
out breaking the lumps of lime into powder; which will then gra- 


dually harden again into limeſtone, diſappoint the expeCtation of the 


agricultor, and afflict him with the loſs of much labour and ex- 
penece. | 
When the powder of flaked lime mixed with ſand and water is 


ſpread on a wall, that part of the water which is not neceſſary for its 


imperfect cryſtallization, evaporates into the air; and the lime then 
gradually attracts the carbonic acid, which is diffuied in the atmo- 


ſphere; but as I ſuppoſe this carbonic acid is diſſolved in the water, 


which is alſo diftuſed in the atmoſphere; the lime is perpetually 
moiſtened 
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moiſtened by this new acquiſition of water from the air; as that, 
which before adhered to it, and had parted with its carbonic acid, eva- 
porates. On which account new built walls are months, and even 
years, in drying, as they continue to attract water along with the 
carbonic acid from the air, which ſtands upon them in drops, till the 
lime regains its original quantity of carbonic acid, and again hardens 
into ſtone, or forms a {par by its more perfect or leſs diſturbed eryſ⸗ 
tallization. 

5. The earth I ſuppoſe acquires carbon, both in a manner ſimilar 
to the above by its attracting either the carbonic acid, or the water 
in which it 1s diffuſed, from the atmoſphere ; and alſo by the ſpecific 
_ gravity of carbonic acid gas being ten times greater than that of 
common air; whence there muſt be conſtantly a great ſediment of 
it on the ſurface of the earth ; which in its ſtate of 1 in oxygen 
and water may be readily drank up by the roots of vegetables. 

6. Another means by which vegetables acquire carbon in great 
quantity may be from limeſtone diſſolved in water; which though a 
flow proceſs occurs in innumerable ſprings of water, which paſs 
through the calcareous or marly ſtrata of the earth; as thoſe of Mat- 
lock and Briſtol in paſſing through limeſtone ; and thoſe about Derby 
in pailing through marl ; and is brought to the roots of vegetables by 
the ſhowers, which fall on ſoils, where marl, chalk, limeſtone, mar- 
ble, alabaſter, fluor, exiſt ; which includes almoſt the whole of this 
iſland. By this ſolution of mild calcareous earth in water not only 
the carbon in the form of carbonic acid not yet made into gas, but 
the lime alſo, with which it is united, becomes abſorbed into the ve- 
getable ſyſtem, and thus contributes to the nutriment of plants both 
as ſo much calcareous earth, and as ſo much carbon. | | 

7. Another mode by which vegetables acquire carbon, may be by 
the union of this ſimple A Wolf with which all garden-mould 

abounds, with pure calcareous earth into a kind of hepar, analogous - 


to the hepar of ſulphur made with lime, which abounds in ſome mi- 


neral 
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neral waters. And this I ſuppoſe to be the great uſe of lime in agri- 
culture. | ; 

For the purpoſe of aſcertaining the probability of this mode of ſo- 
lution of carbon I made the following experiment. About two 


' ounces of lime in powder were mixed with about as much charcoal 
in powder, put into a crucible, and covered with an inch or two of 


ſiliceous ſand. The crucible was kept red hot for an hour or longer, 


and then ſuffered to cool. On the next day water was poured on the 
lime and charcoal, which then ſtood a day or two 1n an open cup, 


and acquired a calcareous ſcum on its ſurface, And though it had 
not much taſte, except of the cauſticity of the lime, yet on dropping 


one drop of marine acid into a tea-ſpoonful of the clear ſolution a 


ſtrong ſmell like that of hepar ſulphuris was perceived, or like that 
of Harrogate water; which evinced, that the carbon was thus ren- 


dered ſoluble i in water. 


Perhaps the ſulphureous ſmell of Harrogate and Kedleſton waters, 


and other ſimilar ſprings, may be owing to the union of the alkali 


of decompoſing marine ſalt with the carbon of the earth, they run 
through ? and this kind of water 8 thus poſſibly be uſed as a 
profitable manure ? _ 8 

8. Another mode by which vegetable roots acquire carbon, I far 


pect to be by their diſuniting 9 acid from limeſtone in its fluid 


not its gaſſeous ſtate; which the limeſtone. again attracts from the 
en and conſolidates, or from other matters included in the 
ſoil. Firſt, becauſe lime is believed by ſome agricultors, who much 
employ it, to do more ſervice in the ſecond year than in the firſt; 

that is in its mild ſtate, when it abounds with carbonic acid, than 1 in 


its cauſtic ſtate, when it is deprived of it. 


Secondly, that the uſe of burning lime ſeems hence to be ſimply 


do reduce it to an impalpable a. almoſt approaching to fluidity ; 
- which muſt facilitate the application of the innumerable extremities 


of vegetable fibres to this uncalculable increaſe of its ſurface ; which 
may 
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may theuce acquire by their abſorbent power the carbonic acid from 
theſe minute particles of lime, as faſt as they can recover it by che- 
mical attraction from the air, or water, or from other inanimate 
ſubſtances in their vicinity. 

Thirdly, the hy per- oxygenation of the perf] pirable matter of plants, 
which thence gives up oxygen gas in the ſunſhine, would induce us 
to believe, that a great part of the carbon, which furniſhes ſo prin— 
cipal a part of vegetable nutriment, was received by their roots in the 
form of carbonic acid; and that it becomes in part decompoſed i in 
their circulation, giving up its oxygen; which thus abounds in the 
ſecreted fluids of regetables from this fource, as well as from decom- 
poſed water. 

9. Another way by which carbon is received into the vegetable 
ſyſtem is by its exiſtence in ſugar and in mucilage ; both which are 
taken up undecompounded, as appears by their eſis in the vernal 
ſap-juice, which is obtained from the maple and the birch ; which 
like the chyle of animals, is abſorbed in its undecompounded ſtate. 


v. PHOSPHORUS. 


1. Another material which exiſts, I believe, univerſally in vegeta- 
| bles, and has not yet been ſufficiently attended to, is phoſphorus. 
This like the carbon, nitrogen, hydrogen, and ſulphur, is probably - 
a ſimple ſubſtance ; as our preſent chemiſtry has not yet certainly 
analyſed any of them ; and therefore I ſuppoſe it is taken up intire 
by the abſorbent veſſels of vegetables, when it can be met with in a 
Nate of ſolution 3 though it may alſo be occaſionally formed and. ſe- 
creted by them; and may hence be regiſtered among the articles of 
their food or ſuſtenance. 1 | 
When wood is decompoſed by putrefaction in a certain degree of 
warmth and moiſture, it is often ſeen to emit much light in dark 


evenings, when recently broken and expoſed to the oxygen of the 
atmoſphere, 


R 


- _ ”, — — — —_— — 4 — - oO . — 
* i; 3 FT 2 — 7 « 244 TY OI 24S; 2% 9 * DR _ 
r * : = 


Tx da es 


HH - MANURES. sor. X. 5. 2. 


at moſphere, ſo as to alarm benighted paſſengers; which is undoubt- 
edly owing to the phoſphorus, which it contains, and which is at this 
time converted into phoſphoric acid. Such a light frequently is ſeen 
on putreſcent veal, when kept in a certain degree of warmth and 
moiſture ; and on the ſea- weed placed on the optics packed in bar- 
rels, and ſent into the country; aud in the. ſtreets of Edinburgh, 


where the heads of the fiſh called whitings or haddies are frequently 


thrown out by the people, I have on a dark night eaſily ſeen the hour 


by holding one of them to my watch. 


2. The exiſtence of phoſphorus in vegetables was detected by 
Margraaf; who found, that many vegetable matters, particularly fa- 


rinaceous grains, contain enough of the phoſphoric acid to produce 
phoſphorus, when they are expoled to great heat in clole veſſels. 
Macquer's Chemical Dictionary tranſlated by Mr. Keir, Vol. II. 


p. 535, Art. Phoſphorus. Phoſphorus has been detected in sum 


araluc, ſugar, honey, flour, and in every kind of vegetable or ani- 


mal ſubſtance by the proceſs of making the ohofphores: of Homberg. 


And the exiſtence of phoſphorus in greater quantity in all the parts 


and recrements of animals, as in their fleſh, dung, urine, and bone- 


aſhes, and moſt copiouſly in the two latter, is evinced in the fabrica- 
tion of Kunkel's phoſphorus, Whence its univerſal exiſtence is diſ- 
covered in theſe two great kingdoms of nature. See the above Dict. 


Art. Pyrophorus. 


The moſt eaſy proceſs for producing Homberg 8 ; phoſphorus con- 
ſiſts in mixing three parts of alum with one of ſugar, which are to be 
expoſed to a great heat in a covered crucible, till a bluiſh flame has 
appeared for 080 time. It muſt then be ſuffered to cool a little, and 
be put into a dry hot bottle, and cloſely ſtopped from the air. A 
drachm of this powder will afterwards, when poured from the bottle 
into the open air on paper, quickly kindle, become red like burning 
coals, and burn the paper, which it lies upon. 

Hence we may conclude, that vegetable bodies, as well as animal 

ones, 
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ones, contain acid of phoſphorus; and that in this experiment the 
acid of the alum takes the fixed alkaline ſalt from the vegetable 
aſhes, and the calcareous earth, if ſuch there be, and that the car- 
bon unites with the oxygen of the phoſphoric acid; and the vege- 
table phoſphorus is left mingled with the earth of alum; exactly in 
the ſame manner as the animal phoſphorus is obtained from the aſhes. 
of bones, or the ſalt of urine, by calcining them in cloſe veſſels with 
charcoal. 

3. An important queſtion now occurs; if this ſimple material of 
phoſphorus be not generally made in the veſſels of vegetables, whence. 
do they acquire it? They may probably obtain it in conſiderable 
quantity from the recrements of decaying vegetable and animal bo- 
dies; as it appears in rotten wood, and in putrefying fiſh, and exiſts 
in ſuch large quantities in bone-aſhes, and in the ſalt of urine, But 
I ſuppoſe there is another great ſource of phoſphorus, I mean in cal- 
careous earth, which alſo has been of animal origin in the early ages 
of the world. Ss 

If an oyſter-ſhell be calcined for about balf an hour in a common: 
fire, and is then kept from the air in a cold place; when it is after 
wards expoſed for a while to the ſunſhine, and brought into a dark 
room, it will appear luminous like the calcined Bolognian ſtone ; which. 
is owing to the phoſphoric acid thus deprived of its oxygen by the 
carbon of the fire-coals, and intermingled with the pure calcareous. 
earth or lime of the ſhell; and which again combining with the oxy-_ 
gen of the air, both light and heat are emitted in the reproduction of 
phoſphoric acid. See Wilfon on Phoſphori, Dodſley, London, 1795. 
The Bolognian ſtone is a ſelenite or gypſum, which conſiſts of 
vitriolic acid and calcareous earth, and I ſuppole of acid of phoſpho- 
rus; ſince on mixing the powder of this ſtone with gum arabic, and. 


calcining it ſome time, a kind of phoſphorus is produced ſimilar to the 
above, owing I ſuppoſe to the carbon of the fire coals, or of the gum. 
arabic, carrying off the oxygen from the phoſphoric acid; wh.ch pre- 
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viouſly exiſted both in the calcareous earth of the ſelenite, and in the 
aſhes of the gum arabic. 

Mr. Canton, in the Philoſ. Tranſat. Vol. LVIII. p. 337, 4505 
liſhed his making a pyrophorus by calcining oyſter-ſhells, and then 
mixing them reduced to powder with ſulphur, and recalcining them 
in cloſe veſſels. This powder after being expoſed to light, or heated 


by other means, became luminous in the dark for many minutes. By 


this proceſs the acid of phoſphorus exifting in the animal ſhell had 


been decompoſed by the red hot ſulphur having robbed it of its oxy- 
gen; aud thus the phoſphorus remained united with the calcareous. 


earth. 

M. Du Fay, in a memoir publiſhed! in the year 1730, alerts from 
experiments, that all calcareous ſtones, whether they contain vitri- 
olic acid or not, are capable of becoming luminous by calcination ; 
with this difference only, that the pure calcareous ſtones require a 


ſtronger or repeated calcination ; whereas thoſe, which contain an acid, 


as ſelenites, or gypſum, become phoſphoric by lighter calcination, 


M. Margraaf alſo aſſerts, that all kinds of "ls {tones may by 
calcination be rendered phoſphoric ; but thinks, that the pure ones 


ſhould be previouſly ſaturated with an acid. Keir's Di&, Art. Phoſ- 
phorus. And laſtly, ſome kinds of fluor, which is known to conſiſt | 
of calcareous earth and the fluor-acid, emit phoſphoric light on being 


heated flowly, but looſe it, when much 1gnited. (Kirwan s Minera- 


logy.) This material might probably as well as gypſum become uſe- 
ful in agriculture. 

4. Theſe experiments, which ſhew that all common calcareous 
ſtones, which contain only carbonic acid, were rendered phoſphoric 


by calcination ; but that thoſe which did contain a fixed acid, as gyp- 
ſum, and fluor, were rendered phoſphoric with leſs difficulty, acquaint 


us firſt with perhaps one very important uſe of lime in agriculture. 
Secondly, with that alſo of gypſum, or alabaſter, which has lately 
been uſed in America and in Germany without previous calcination; 


but 
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but which might probably be more ſucceſsful after calcination. And 
thirdly, with the probable uſe of fluor ſpar in its recent or calcined 
ſtate, As there is reaſon to believe, that the vegetable ſyſtem may 
abſorb phoſphorus from any of theſe materials; which phoſphorus 
may originally have been of animal origin, as well as that. which ex- 
iſts in feces and urine. And laſtly, the uſe of recent ſhells or bones. 
ground into powder, or of bone-aſhes, ſpread on land may be deduc- 
ed; as they conſiſt almoſt entirely of phoſphorus and calcareous. | 
earth. 
= Ja In the converſion of ſhells into limeſtone there ſeems to have 
been either ſimply an additional quantity of carbonic acid attracted 
from the air or from water during the proceſſion of ages, and added 
to the calcareous earth, or alſo a divination of the phoſphoric acid. 
But an union of phoſphoric acid only with lime has lately been found 
tocompoſe whole mountains in Spain, which is mentioned by Fourcroy, 
and is now termed phoſphate of lime, reſembling bone-aſhes. And 
M. Brumaire lately received from Spain a yellowiſh tranſlucent ſtone, 
called chryfolite by the jewellers, which he found to contain nearly 
equal parts of phoſphoric acid and calcareous earth, and to be a ſpar 
or cryſtallization of the phoſphate of lime. And as the limeſtone | 
at Breedon has lately been diſcovered to contain equal parts of mag- 
neſia and lime, we may hope by greater attention to diſcover a moun- 
tain of phoſphate of lime in our own country.. See Nicholſon” s Jour- 
nal 1798, p. 414. 
From hence it would appear, that the immeuſe quantities of lime- 
ſtone in the world, which was originally formed from the ſhells of 
| ſubmarine animals, has during the long lapſe of time loſt more or leſs 
of its original phoſphoric acid. and acquired more or leſs. carbonic 
acid. The carbon diſſol ved in the atmoſphere or in the ocean. having | 
thus ſlowly decompoſed the phoſphoric acid in the elaboratory of na- 
ture without great heat, as it does in our crucibles in a ſhort time 
by the en of great heat. | 
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It is probable that much phoſphorus may be conſumed in our inar- 
tificial mode of burning lime, which might be preſerved by calcining 
limeſtone in clole veſſels, and thus detaching the carbonic acid with- 


out admitting the aerial oxygen to the phoſphorus; but the advan- 


tage to agriculture of fuch a proceſs Can only be determined by expe- 


riment. 


There are many inſtances given by Mr. Anderſon, and by Lord 
Kaims, of ſoils which are fald to have been for ages uncommonly 
fertile without addition of manures or culture, Theſe are plains near 
the ſhore in the county of Caithneſs, and in the Hebrides, and are 
faid to conſiſt almoſt entirely of ſhells broken into very ſmall parti- 


cles, without almoſt any mixture of other foil. See Encyclop. Britan. 


Art. Agricult. Now the ſoil of an extenſive country called Lincoln 
Heath I obſerved ſome years ago to conſiſt in a great degree of pow- 
dered limeſtone, which like the Ketton limeſtone appeared in ſmall 
rounded particles, which I ſuppoſe had in remote times been diſloly- 
ed in water, and again precipitated ; which ſhews a probable differ- 
ence between this lime and recent ſhells in reſpect to their antiquity, 


and conſequently that the former muſt contain much of the original 


phoſphoric acid, and the latter only carbonic acid. , And as Lincoln 
Heath was then eſteemed a very unproductive ſoil, there is reaſon to 
infer that the phoſphoric acid in recent ſhells is of greatly more ſer- 


vice to agriculture than the carbonic acid of- alluvial limeſtone, or 


than coin lime alone. 

Hence it is probable, that a greater quantity of phoſphoric acid 
may exiſt in ſome marles than in ee as well as in ſome limeſtones; 
thus the appearance of recent ſhells exiſts in the lime near Loughbo- 
rough in Leiceſterſhire, in the road to Nottingham, and in ſome 


marles called ſhell-marle ; which muſt therefore probably contain 


much more phoſphoric acid, ſo as almoſt to reſemble the bones of 
animals; and may thus be more friendly to vegetation, A piece of 
Jand is mentioned by Mr. Anderſon, that, after a thick coat of marle 

8 laid 
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laid on it, bore crops for thirty years without additional improve- 
ment, and I think it was called ſhell-marle. See Encyclop. Britan. 
Agricult. | 
3 A medical philoſopher, M. Bonhorame, has endeavoured to 
ſhew, that the hardneſs of animal bones depends on the quantity of 

| phoſphoric acid united to calcareous earth, which they contain; and 
that the rickets, a diſeaſe in which the bones become too ſoft, is ſolely 


owing to the want of it, or to the exiſtence of the vegetable acid 


inflead of it. Annales de Chemie, Vol. XVII. May we not eon- 
| clude, that the preſence of phoſphoric acid in the vegetable ſyſtem 
muſt be of importance; becauſe it ſo univerſally axithe in them, -and 
may probably give firmneſs to liqueous as well as to offeous fibres? 
To which may be added, that M. Fourcroy believes, that the aſhes 
of burnt vegetables, which have been ſuppoſed to conſiſt of earth or 
clay, when the fixed alkali is waſhed from them, are principally cal- 
careous phoſphorus, like thoſe of animal bones. The ſame is aflerted 
by Lord Dundonald in his Connection of Agriculture and Chemiſtry, 
p 25, who calls the infoluble part of vegetable aſhes a phoſphat of 
lime. This ſubject is worthy further inveſtigation. Ss 


Vi, LIME;- 


Many of the principal uſes of calcareous earth in promoting the 
growth of vegetables have been already mentioned in this ſection, 
which we ſhall recapitulate with additions. 

1. One great uſe of calcareous earth I ſuſpect to conſiſt in its unit- 
ing with the carbon of the ſoil in its pure or cauſtic ſtate, or with that 
of real or animal recrements during ſome part of the proceſs of 
putrefaction; and thus rendering it ſoluble in water by forming an 
hepar carbonis, ſomewhat like an hepar ſulphuris produced by lime 
and ſulphur, as mentioned in No. 4. 7, of this Seck. by which pro- 
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ceſs J ſuppofe the carbon is rendered capable of being abſorbed by the 
lacteal veſſels of vegetable roots. 
The black liquor, which flows from dunghills, is probably a fluid 
of this kind; but I mean to ſpeak hypothetically, as J have not veri- 
| fied it by experiment; and the carbon may be ſimply ſupported in 
the water by mucilage, like the coffee drank at our tea-tables ; or 
may be converted into an hepar carbonis by its union with the fixed 
alkali of decaying vegetable matter, or by the volatile alkali, which 
accompanies ſome ages of putrefaction. See No. 19. 3 S of this Sec- 
tion. | 
2. A ſecond mode of its ferving the purpoſes of vegetation believe 
to be by its union with carbonic acid, and rendering it thus ſoluble 
in water in its fluid ſtate inſtead of its being expanded into a gas; 
and that thus a great quantity of carbon may be drank up by vegeta- 
ble abſorbent veſſels, | 
In the practice newly a of watering lands by deriving 
ſtreams over them for many weeks together, I am informed that wa- 
ter from ſprings is generally more effectual in promoting vegetation 
than that from rivers; which though it may in part be owing to 
the azotic gas, or nitrogen, contained in ſome ſprings, as thoſe of 
Buxton and of Bath, according to the analyſis of Dr. Prieſtley, and 
of Dr. Pearſon ; yet I ſuppoſe it to be principally owing to the cal- 
careous earth, which abounds in all ſprings, which 120 over marly 
ſoils, or throu gh calcareous ſtrata; and which does not exiſt in rivers, 
as the ſalts wathod into rivers from the ſoil all ſeem to decompoſe 
each other, except the marine ſalt, and ſome magneſian ſalt, which 
are carried down into the ocean. The calcareous earth likewiſe, 
which 1s waſhed into rivers, enters into new combinations, as into 
gypſum, or perhaps into ſiliceous ſand, and ſubſides. Theſe ſolutions 
of calcareous earth in thoſe waters, which are termed hard waters, 
and which ineruſt the ſides of our tea-kettles, may poſſibly alſo con- 
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tribute to the nutriment of animals, as mentioned! in Zconomia, 
Part III. Article I. 2. 4. 2. 

3. A third mode, by which lime promotes vegetation, I ſuppoſe 
may be aſcribed to its containing phoſphorus ; which by its union 
with it may be converted into an hepar, and thus rendered ſoluble 
in water, without its becoming an acid by the addition of oxygen. 
Phofphorus 1 is probably as ecetiiry an ingredient in vegetable as in 
animal bodies; which appears by the phoſphoric light viſible on rot- 
ten wood during ſome ſtages of putrefaction; in which I ſuppoſe the 
phoſphorus is ſet at liberty from the calcareous earth, or from the 
fixed alkali, or from the carbon of the decompoſing wood, and ac- 
quires oxygen from the atmoſphere ; and both warmth and light are 
. emitted during their union. But phoſphorus may perhaps more fre- 
_ quently exiſt in the form of phoſphoric acid in vegetables, and may 
thus be readily. united with their calcareous earth, as mentioned in 
No. 5. 6. of this Section, and may be ſeparated from its acid by the 
carbon of the vegetable during calcination, and alſo during putreſac- 
tion, which may be conſidered as a {low combuſtion, 

The exiſtence of a ſolution of phoſphoric acid and calcareous earth 
in the veſſels of animals is proved by the annual renovation of the 
ſhells of crab-fiſh, and by the fabrication of the egg-ſhells in female 
birds; and is occaſionally ſecreted, where it cements the wounds made 
on ſnail-ſhells; or where it joins the preſent year's growth of a ſnail- 
ſhell to the part, where a membranous cover had been attached for 
the protection of the animal during its ſtate of hibernation. And 
laſtly, it is evident from the growth of the bones of quadrupeds, and 
from the depoſition of callus to Join them where they have been 
broken. 
4. Lime in its pure ſtate is ſoluble in about 600 times its weight of 
water; and by a greater quantity of carbonic acid than is neceſſary 
for its cryſtallization, it 1s ſoluble in water in much greater quan- 
tities, as appears by the calcareous depoſition of the water at Mat- 
| : lock; 
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lock; and may I ſuppoſe ſupply a nutritious ſubſtance by uniting with 


mucilage or oil, either in the earth at the roots of vegetables, or on 
the ſurface of the ſoil, which may be gradually waſhed down to 


them. 


If a ſolution of ſoap be poured: into lime- -water, the oil of the ſoap 
combines with the calcareous earth, and the cauſtic alkali is ſet at li- 


| berty, according to the experiments of Mr. Bertholet ; (ſee Nichol- 
Jon's Journal, Vol. I. p. 1750,) who concludes, that oil has a ſtronger 
affinity to calcareous earth than it has to fixed alkali. At the ſame 


time it appeared, that a ſolution of the mild or effer veſcent fixed al- 


kali poured on this calcareous ſoap would decompoſe it by twofold 


elective attraction; as the carbonic acid of the mild fixed alkali unites 
with the calcareous earth of the calcareous ſoap, and the oil unites 


with the pure or cauſtic alkali, 


Many arguments may be adduced to ſhew, that calcareous earth 
either — 885 or in ſome of the ſtates of combination above mention- 


ed, may contribute to the nouriſhment both of animals and vegeta- 


bles. Firſt, becauſe calcareous earth conſtitutes a conſiderable part 
of them, and mult therefore either be received from without, or 
formed by them, or both. Secondly, -becauſe from the analogy of all 
organic life, whatever has compoled a part of a vegetable or animal, 
may again after its chemical ſolution become a part of another vege- 


| table or animal ; ſuch is the general tranſmigration of matter ! 


5. There are other uſes of: lime in agriculture, which may not be 
aſcribed to it as a nutritive food for e but from its produc- 
ing ſome chemical or mechanical effects upon the ſoil, or upon other 


manures, with which it is mixed; as firſt, from its deſtroying in a 


ſhort time the coheſion of dead vegetable fibres, and thus reducing 
them to earth; which otherwiſe is effected by a ſlow proceſs, either 
by the conſumption of inſects, or by a gradual putrefaction. This 
is ſaid to be performed both by mild and by cauſtic calcareous earth, 
as in the experiments both of Pringle and Macbride, It is ſaid that 

jo unburnt 
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unburnt calcareous earth forwards the putrefaction of a mixture of 
animal and vegetable matter. But that pure lime, though it ſeemed 
to prevent putrefaction, deſtroyed or diſſolved the texture of the fleſh. 
Thus I am informed, that a mixture of lime with oak-bark, after 
the tauner has extracted from it whatever is ſoluble in water, will in 
two or three months reduce it to a fine black earth ; which if only 
laid in heaps, would require as many years to effect by its own ſpon- 
taneous fermentation or neee This effect of lime muſt be 
particularly advantageous to newly encloſ-d commons when firſt 
broken up. 

Mr. Davis, in the papers of the Society of Arts, Vol. XVI. p. 122, 

aſſerts, that on a common, which had been previouſly covered with 
heath, but was otherwiſe very barren, the effect of lime was very 
advantageous for about ten years, during which time the vegetable 
roots might be ſuppoſed to have been diſſolved and expended ; but 
that a ſecond liming he obſerved produced no good effect. It is pro- 
bable the good effect might not be ſo great, but I ſhould doubt the 
| S of its producing no good effect at all. FT 

Mr. Browne of Derby has alſo: an ingenious paper in the tranſac- 
tions of the Society of Arts, in which bo aſſerts, that recent vegeta- 
bles, as clover, laid on heaps and ſtratified with freſh lime, are quickly 
decompoſed, even in a few days. The heat occaſioned by the moiſ- 
ture of the vegetables uniting with the lime I ſuppoſe quickens the 
fermentation of the renatable'] juices, and produces charcoal in con- 
ſequence of ae ſimilar to that frequently produced 1 in new 
hayſtacks, which if air be admitted burſt into flame. 

Secondly, lime for many months continues to attract moiſture from 
the air or earth ; which it deprives T ſuppoſe of carbonic acid, and 
then ſuffers it to exhale again, as is ſeen on the plaſtered walls of 
new houſes. On this account it muſt be advantageous when mixed 
with dry or ſandy ſoils, as it attracts moiſture from the air above, oi 
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the earth een ; and this moiſture is then abſorbed by the lym- 
phatics of the roots of vegetables. 

Thirdly, by mixing lime with clays it is believed to make them 
leſs cohefive ; and chad to admit of their being more eaſily penetrated 
by vegetable fibres. 

Fourthly, a a mixture of lime with clay deſtroys its ſuperabundancy 
of acid, if ſuch exiſts ; and by uniting with it converts it into gypſum, 
or alabaſter, _ | 

Fifthly, when lime is "ved with a, compoſt of ſoil and manure, 
which is in the ſlate of generating nitrous acid, it arreſts the acid as 
it forms, and produces a calcareous nitre, and 0 prevents both 
its exhalation and its eaſy elutriation. 

And laſtly, freſh lime deſtroys worms, ſnails, and other inſets, 
with which it happens to come in contact, and with Which almoſt 
every ſoil abounds. | 

6. The various properties of lime above deſcribed account for the 
great uſes of it on almoſt all lands; except perhaps ſome of thoſe 
which already abound with calcareous earth. 

On riding from Beckingham to Sleaford, and from thence to Lin- 
coln, I was informed by three or four farmers, that lime had been 
tried, but was believed to be of no ſervice in that country. Nor 

was I ſurpriſed at this obſervation, as I had ſeen fragments of allu- 
vial limeſtone thrown out of every ditch on the road, which was of a 

looſe texture, conſiſting of calcareous ſand, like the Ketton limeſtone, 
rounded by friction, before it was conſolidated into a maſs, the up- 
per ſurface of Which was broken into fragments, when it was raiſed 
from the ſea by ſubterraneous fires, or by its cooling from a hot ſtate 
or its drying from a moiſt one. . 5 | 

Thus, as J had ridden over one ſingle alluvial lmetllan above ten 
miles broad and above twenty long, the broken ſurface of which 
appeared in the bottom of almoſt every ditch, I concluded, that the 
{oil muſt be calcareous earth mixed only with ſome animal and ve- 


getable 


. MANURES. 219 


getable recrements, and that an addition of pure lime could probably 
not be of much advantage to the vegetables it ſupported. And the 
{ame I ſuppoſe muſt occur in thoſe ſituations, where the ſurface of the 


ſoil conſiſts almoſt totally of chalk, which is another kind of alluvial 


limeſtone ; that is, which has been diſſolved in water in the early 
ages of the world, and again depoſited. 

Yet even in ſome foils, which abound in calcareous earth, lime i 18 
eſteemed to be of ſervice; which may be owing both to its cauſtic 
quality, and to its being fo finely pulverized. For a part of the wa- 
ter, which combines with it after calcination, gives out ſo much heat 
as to convert another part of it into ſteam ; which breaks the cal- 
cined lime-lumps into a moſt ſubtile and impalpable powder, ap- 
proaching even to fluidity, as mentioned in No. 4. 4. of this Section. 

In the pariſh of Hartington in Derbyſhire there is a ſtratum of 
hard limeſtone, or marble, as I am informed, immediately beneath a 
ſhallow ſoil, and which in many places peeps through it ; yet on 


ſome of this land an ingenious active agricultor has laid lime on the 
graſs in great quantity wth prodigious advantage; > and that he con- 


Canes: annually t to improve by this means a conſiderable extent of 
land. 


The difference between the hard limeſtone of this part of Derby- | 


ſhire, and the ſoft ſand- formed limeſtone about Lincoln Heath and 


Sleaford, may. render the incumbent ſoil to be more or leſs mixed 
with calcareous earth; or they may abound more or leſs with phoſ- 
phoric acid, as mentioned in No. 5. 5. of this Section. But it may 


have happened, that ſome prejudices of the farmers, who gave me the 
information, might have led them to condemn the uſe of lime about 


Sleaford and Lincoln ; 1 2 I ſhould again recommend it to their ſe- 


rious attention. | 
Another i improper ſituation for the uſo of time is ſaid to be on tue 
lands, which are too wet, and which therefore ſhould be previouſly 


drained ; otherwiſe the lime is ſaid to coaleſce into a kind of mortar, 
Ff a2 — and 
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and become ſo hard, that the tender plumula of growing ſeeds, or 
the fine extremities of their roots, can not eaſily penetrate it. Fhis 
may occur more certainly in that kind of lime, Which contains man- 
ganeſe, and is therefore capable of ſetting under water, as, I ſuppoſe, 
the barrow lime of Leiceſterſhire, and agnes lime near Aſhbourn 1 In 
Derbv ſhire. | 

7 Le great and general advantage of lime in all foils and all 
ſituations, except fore of thoſe which are already replete with cal- 
careous earth, or are too moiſt, can only be underſtood from the idea 
already mentioned of its ſupplying actual nutrition to vegetables; and 
this ſeems more probable, as it contributes ſo much. to the meliora- 
tion of the crops, as well as to their increaſe in quantity. Wheat 
from land well limed is believed by farmers, millers, and bakers, to 
be, as they ſuppoſe, thinner ſkinned; that is, it turns out more and 
better flour; which I ſuppoſe 1 is owing to its containing more ſtarch 
and leſs mucilage. 


Hence we perceive another very important uſe of lime in cultiva- 
tion of land may be owing to its forwarding the converſion of mu- 
cilage into ſtarch, that is to its forwarding the ripening of the ſeed ;. 
which is a matter of great conſequence in this climate of ſhort and 
cold ſummers. See Set. VI. z. and XVI. 3. 

In reſpect to graſs-ground-I am informed, that if a ſpadeful of lime 
be thrown on a pO Y which horſes or cattle have refuſed to eat for 
years, they. will for many ſucceeding ſeaſons eat. it quite cloſe to the- 
ground; which is owing, I ſuſpect, to the graſs containing more 
ſugar in its joints; or to the leſs acidity of all its juices, 

8. There are not only ſome other bodies, which poſſeſs a calca- 
reous baſe, beſides the common limeſtone, as gypſum, fluor,. bone- 
aſhes, and perhaps vegetable aſhes ; but there are others which are 
. occaſionally united with carbonic acid, and. may be detached from it 
by calcination, as the aerated barytes and magneſia. The laſt in its 
calcined ſtate may poſſibly be as uſeful in re as the lime of 


calcareous 
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calcareous earth, with which J believe it is frequently mixed. For : 


Mr. Tennant aſſured me a few days ago, that he had analyſed the 
limeſtone of Breedon in Leiceſterſhire, and found it to contain nearly 
as much magneſia as calcareous earth, beſides ſome manganeſe; Which 
18 veverthelblh a lime much eſteemed in this country both for archi- 


tecture and agriculture. As magneſia exiſts in ſea- water, and in ſalt 


ſprings, it may render theſe waters uſeful as a manure as well as the 


marine ſalt, which they contain. As ſteatites or ſoap- ſtone conſiſts. 


principally of magneſia, perhaps this limeſtone of Breedon may be 
worth the attention of the porcelain manufactory. 
This magneſian lime of Breedon is further worthy attention in the 


cultivation of land, and particularly where a ſoil abounds with vitrio“l 


of iron, or where it abounds with gypſum, as about Chelaſton on the 


banks of the Derwent, and from Nottingham to Newark on the 


banks of the Trent, as the magneſian earth would unite with the vi- 


triolic acid, and leave an ochre of iron in one caſe, and lime in the 


other; at the ſame time a ſoluble ſalt, called Epſom ſalt, would be 
formed, which, according to the experiments of Dr, Home, promotes 
rapid vegetation. To FR a few pecks of gypſum reduced to powder 
on raſh land, as is done in America; and then to ſow upon this 
twice or thrice as much Breedon lime, might be an experiment which 
might be advantageous in the part of Derbyſhire next to Leiceſter- 
ſhire, where both of them are to be obtained at no great expence. 


VII. CLAY, METALLIC OXYDEs, NITRE, SEA SALT. 


1. The too great adheſi ion ok the particles of argillaceous earth or- 
elay renders it in its pure ſtate unfit for vegetation; as the tender 
fibrils of roots can with difficulty penetrate it, whence it becomes. 
much improved for the purpoſes of agriculture, when it is mixed with 
| calcareous earth and with filiceous ſand, as in marle. 

It is commonly believed that lumps of T become meliorated by 
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being expoſed to ſroſt in its moiſt ſtate, which by expanding the wa- 
ter, which it contains, by converting it into ice is ſuppoſed to leave 
the particles of the clay further from each other. This however 
ſeems in general to be a miſtaken idea, fince if tne act of freezing 
be not very ſuddenly performed, a contrary effect ſeems to occur, as 
noticed by Mr, Kirwan ; who obſerves, ** that clay in its uſual Nate 
of dryneſs can abſorb two and a half times its weight of water with 
out ſuffering any to drop out, and retains it in the open air more per- 
tinacioufly than other earths ; but that in a freezing cold clay con- 
tracts more than other earths ſqueezing out its water, and thus _— 

ing with more of it than other earths.” Mineralogy, Vol. I. p. . 
This curious circumſtance, that water, as it cryſtallizes, detrudes 
the clay, which is diffuſed in it, correſponds with other facts of con- : 
gelation. Thus when wine, or vinegar, or common ſalt and water, or 
a ſolution of blue vitriol in water, are expoſed to froſty air ; the al- 
cohol, the acetous acid, the marine ſalt, and the calx of copper, are 
all of them detruded from the aqueous cryſtals, and retreat to the 
central part of the fluid, or to that laſt frozen, or into numerous 
cells ſurrounded with partitions of ice, as I have frequently obſerved ; 
whence it appears, that wet clay is in general rendered more ſolid 
and tenacious by being frozen, as well as when it is dried, and its 
moiſture exhaled by too warm a ſun; and by both thoſe circum- 
cumſtances becomes leſs adapted to the e of agriculture. 
2. In moſt clays a kind of efferveſcence occurs, after they are 
turned over, and thrown on heaps, and thus acquire air into their in- 
teſtines, which renders them much fitter for the purpoſes of vitrifica- 
tion; and thus forwards the procefles of the brick-kiln and pottery. 
This greater facility to vitrify is probably effected by the union of 
oxygen with the iron, which moſt clays contain ; as oxydes of lead 
and manganeſe are uſed in the more perfect vitrifications. 
The calciform ores, or oxydes, of iron, manganeſe, and zinc, are 
frequently found near the ſurface of the earth, where they have been 
I Ws | united 
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united with oxygen by the paſſing currents of the atmoſphere; and 
have been ſuppoſed to have originated from the decompofition of ve- 
getables and animal bodies, as mentioned in Botanic Garden, Vol. I. 


additional note 18. Iron has been detected in all vegetable and auitmal | 


matters, manganeſe in ſome of them; and, if we poſſeſſed a teſt for 
diſcovering fach minute particles of zinc, as the magnet diſcovers of 


iron, it is wobble; that zinc alſo would be detected i in the vegetables, 
which gtow over its beds. 


As folne philoſophers have lately contended for the great utility of 


oxygen in vegetation, as Humboldt and Von Uſflar ; who affirm from 
their experiments, that hyper-oxygenated muriatic acid uſed in ſmall 


quantities promotes both the growth and irritability of plants; there 
is reaſon to ſuſpect, that the eilcifarea ores of iron, manganeſe, and 


Zinc, as well as minium, and other calces or oxydes of metals made 


by fire, and even burnt clays, when ſtrewed on the ground, may 


contribute to vegetation by their parting with their abundaat oxygen. 
in a fluid, not in a gaſſeous form; which uniting with carbon, or 
phoſphorus, or nitrogen, without emitting perceptible heat or light, 
might ſupply nutritious fluids to the roots of vegetables; further ex- 
periments are wanted on this ſubject. But I am well informed, that a 
red ocher of iron, called raddle, has been uſed on ſome lands with ad- 
vantage in the north of Staffordſhire; and ſhould recommend a trial 
of manganeſe in thoſe countries, where it abounds, as near Kingſbury, 
and near Ather ſtone 11 Warwickſhire ; and a trial of lapis calaminaris, 


where it abounds, as near Matlock in Derbyſhire; and even of the 


calciform ore of lead, which is found in Angleſey, and on the top of 


ſome other lead mines. 


M. Humbold aſſerts, that he mixed many loads to a kind of paſte 


with the black oxyde of manganeſe, and poured over it the muriatic 
acid diluted with water, in the proportion of about fix of water to 
one of acid; and that much oxygen was thus diſengaged, and occaſion - 


ed 


— — — — 
— 


3 — — nm are 
— — _ — 


5 - 7 ̃ — er ee <p ˙ ro een 
*. — x * 


— bas _ — — 
— - — — 
——ʒ— —y- 2 * 2 —— 
o 


2 — A * 
——äw— —ͤ— — — 


— — 


— — 


—— — 


| 
| 
J 
L 
i 
pl 
i 


224 MANURES. src. X. 7. 3. 


ed quick vegetation. Journal de Phyſique, 1798. See No. 2. 8. of 
this Section. 
3- When clays are tuned up with the ſpade, as is afual in prepar- 


ing them for the brick kiln, a kind of efferveſcence occurs, as men- 


| tioned. above; which is probably owing to the eſcape of the azote of 


the air impriſoned in the interſtices, as the oxygen unites with ſome 


metallie particles in the clay; or to ſteam raiſed from the water in 
the clay by the heat ſet at liberty from the combination of the oxy- 
gen and the iron. This union of oxygen with iron is curiouſly al- 
moſt viſible in many granates or porphyries; which J have ſeen 
thinly ſcattered in large nodules near Cannock in Staffordſhire, in the 


road from Lichfield to Shrewſbury ; and on breaking them have ob- 


ſerved no appearance of iron on the newly divided ſurfaces ; but which 
in a few days acquired an ochery appearance on them, which pene- 


trated nearly half an inch. This can not but be aſcribed to the oxygen 
of the atmoſphere having united with the iron in theſe ſtones, which 
by their ſmell, when breathed upon, contain indurated clay, and hav- 
ing converted into an oxyde either the clay itſelf, or ſome metallic 


; particles included in it. 


There is nevertheleſs an exhalation from clay, and perhaps from 


moſt ſoils, when they have been previouſly dried, and then ſprinkled 


with water, as after a ſhower in ſummer, which has been ſuppoſed 


to be ſalubrious to invalids and convaleſcents. This remarkably oc- 


curs, when dry clay is breathed upon even in its moſt indurated ſtate, 
as in granites and porphyries, by which criterion theſe ſtones are im- 
mediately diſtinguiſhed from the ſiliceous and calcareous ones, This 


1 imagine is produced by the heat ſet at liberty by the combination 


of ly clay and water, like that produced in ſo much greater degree 
by the combination of lime and water; and that this heat raiſes a part 
of the acquired moiſture into ſteam, in which are diflolved the odor- 
ous particles; both which probably cauſe the quick vegetation on 


clayey foils after the ſhowers 1 in ſummer. 


When 
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When marl, which conſiſts of clay, calcareous earth, and ſand, 
which are frequently coloured red by iron, or blue probably by man- 
ganeſe, is expoſed in ſmall lumps to the atmoſphere; it is liable to 
_ crumble into powder, which I ſuppoſe to ariſe from a ſimilar circum- 
ſtance ; that the oxygen of the atmoſphere uniting with the clay, or 
the metallic particles it poſſeſſes, lets at liberty the ſame gas, or ſteam, 
which 1s ſeen to riſe from clay, when thrown on heaps for the brick 
kiln or pottery; which breaks the lumps into powder, as the lumps 
of lime are broken into powder by the ſteam, which | is generated 

wen water is thrown on them, by the heat ſet at | liberty by the 
combination of the lime and water, 

This union of oxygen with the clay, or with the metallic particles 
mingled with it, I ſuppoſe to be much facilitated by expoſing it to a 
red heat, as in burning bricks; while a greater heat may unite ſo 
much oxygen with it as to turn it into laſs. _ ExaQtly ſuch a pro- 
ceſs occurs in the production of minium ; a certain quantity of heat 
with the contact of air combines ſo much oxygen with the melted 
lead, as to form an oxyde ; a greater quantity of heat converts it into 
glaſs. 

4. When clay is united with ſo much oxyg gen bis fire as to form a 
ſoft or imperfect brick, it poſſeſſes the power of promoting the ge- 
neration of the nitrous acid in certain ſituations; which is frequently 
ſeen like an effloreſcence on mouldering walls, having become by 
the addition of lime a calcareous nitre. 'The uſe of theſe ſoft bricks in 
the production of nitre is well known in Paris, where the rubbith of 

old houſes is regularly purchaſed for that purpoſe ; which before ye 
revolution was a royal manufacture. 

As theſe ſoft effloreſcent bricks from old houſes are known power- 
fully to promote vegetation, when pulverized and mixed with the 
ſoil ; at the ſame time that they are capable of producing the nitrous 
acid; I imagine, that the uſe of paring and burning the turf of ſome 


newly encloſed commons depends on this circumſtance. That is, 
8 8 that 
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that the heat emitted from the burning vegetable fibres unites oxygen 
with the clay ; which latter forms more. than half of the ſlices of 


turf, as they are dug from the ground. In other reſpects the paring 


and burning of graſs grounds would certainly be a waſteful proce- 
dure; as much carbon is converted into carbonic acid, and diſperſed 
along with the uninflamed ſmoke or ſoot, and nothing left but the 


vegetable aſhes. From theſe conſiderations it would probably be 


worthy experiment in farms, where coal and clay abound, to burn 


the latter to a certain degree; which might ſupply an exhauſtleſs 


ſource of profitable manure. 
5. I have ſuſpected alſo, that this calcined clay, as it exiſts in ſoft 


bricks, has a power of decompoſing marine falt, as I once obſerved 
in a cellar, where beef had been long ſalted on one fide of a nine- inch 


wall, the wooden ſalting- tub for which was attached to it; that a 


great effloreſcence appeared on the other fide of the wall, which I 
believed to be foſfile alkali or natron. If this idea be juſt, the ſoft 
bricks from old buildings, or clays ſo far purpoſely burnt, may in 


this manner be ſerviceable to vegetation, by ſeparating the foſſile al- 


kali from the ſea-ſalt, which is waſhed from decompoſing animal and 
vegetable ſubſtances ; which by converting carbon into an hepar car- 


bens, as lime 1s ſuppoſed to do in No. 6. 1. of this Section, might 
render it ſoluble in water, and capable of being abſorbed by the 
lymphatic veſſels of the roots of plants. 

If clay calcined to a certain degree, and thus united with oxygen, 


poſſeſſes the power of decompoſing marine ſalt, there is reaſon to 
believe, when it is more {lowly united with oxygen by its expoſure 


to the atmoſphere by the ſpade or plough, that it may poſſeſs the 


ſame property; and that this may have given riſe to the very con- 


tradictory reports concerning the uſe of ſea- ſalt in agriculture; as it 


may probably be of great advantage to clayey foils but perhaps 


not ſo to other ſoils. Yes Sea. XIV. 2. 8. 


6. Another ſaline body, which readily unites. with argillaceous 
earth 
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earth in the fire, is ſalt of urine, commonly called microcoſmic ſalt, 
which acts as a flux diſſolving clay with conſiderable efferveſcence. 
Kirwan's Mineralogy, Vol. I. p. 9. This microcoſmic ſalt conſiſts of 
phoſphoric acid united with an ammonical, or with a calcareous baſe ; 
and muſt in the latter caſe reſemble the phoſphat of lime, of which 
there are whole mountains diſcovered in Spain, as mentioned in No. 
5. 5, of this Section; and of which many may probably be diſcovered 
in our own country, Now as the ſame combinations of matter, 
which are quickly formed by the heat of the chemiſt's furnaces, are 
often performed, though more ſlowly, in the elaboratory of nature; 
it is probable, that if this calcareous phoſphorus could be procured in 
this country, reduced to powder, and ſpread on our clay lands, that 
ir might more than any other calcareous matter render them friendly 
to vegetation, like the aſhes of burnt bones; We experiment alone 
can determine. 

7. As clay is leſs adapted to the 1 of the roots af plants by 
the too great coheſion of its particles, this may be in ſome degree 
corrected by frequently expoſing it to air impriſoned in its inter- 
ſtices, as by turning it over by the plough or ſpade. Another me- 
thod is by planting on it ſuch vegetables firſt as are known to grow 
well in clay, as beans, and as their roots are afterwards left in the 
clay, they not only thus form tubes in it, ſo as to render the maſs 
leſs coheſive ; but add to it ſo much carbon, and thus rather enrich 
than impoveriſh it. Add to this that the lower leaves of the denſe fo- 
liage of theſe vigorous vegetables are believed to give out much car- 
bonic acid by their reſpiration in the ſhade ſimilar to the reſpiration 
of animals ; which perpetually ſinking down upon the ſurface of the 
foil is believed to ſupply it with carbon; and thus alſo to render it 
more nutritive to other vegetables, which may afterwards grow upon 

Lord Kaimes, who allows that clay, if it be moiſtened after it has 
been pulverized, becomes on drying as indurated and coheſive as 
Go 2 ">. -. pefore, 
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before, aſſerts, that this does not happen, if it be moiſtened with the 
fluid, which eſcapes from dunghills; which may be owtng both to 
the carbon, and to the fixed vegetable alkali, which that fluid con- 
tains. And alſo adds, that lime wall prevent the coheſion or indura- 


tion of clay, and therefore greatly improves argillaceous foils for all 
the purpofes of agriculture. 


8. When clay abounds with vitriolic acid ſo as to be converted 


into alum, it becomes very unfriendly to vegetation. In this ſtate it 


is believed much to counteract the proceſs of putrefaction in animal 
bodies, as is ſaid to have happened in ſome burying grounds. This 
it may effect by uniting with the ammonia generated by putrefaction 


the moment it is formed, or by preventing its production; as when 
the falt of Neville Holt water in Leiceſterſhire, which I ſuppoſe is. 
alum, is mixed with very putrid blood, as I once witneſſed, the pu- 
trid ſcent was inſtantly deſtroyed, as 1 ſu Pal the argillaceous earth 
was precipitated. 


Where this acid or aluminous clay abounds, it is « believed to check. 


the vegetation of trees as well as of herbaceous plants by eroding the 


fine extremities of their roots, as mentioned in Sect. II. 9. which is 
perhaps beſt to be remedied in gardens by wood - aſhes or ſoap - ſuds, 


and in larger fields by mixing lime, or chalk in powder, or the 


ſweepings from roads, which are repaired by limeſtone, with theſe 
aluminous clays, Or laſtly, where it can be procured, by mixing 
with them ſuch lime as that of Breedon in Leiceſterſhire, which con- 
fiſts of equal parts of magneſia and calcareous earth, which would 


thus fabricate what has been termed Epfom falt, which! is ſaid to be 
friendly to vegetation. 


VIII. MANURES BY SPONTANEOUS DECOMPOSITION: 


We ſhall now conſider more generally the decompoſition of organ- 


ized matter, which vegetable and animal bodies ſpontaneouſly | un- 


dergo, 
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dergo, when they ceaſe to live. The proceſſes of this decompoſition 
have commonly been divided into the vinous, acetous, and putretac- 
tive fermentations; which have been luppoſed uniformly to ſucceed 
each other. But it is more probable, that different kinds or parts of 
dead organized matter may be ſubje& to many different kinds of 
chemical changes, and that theſe may vary with the degrees of heat, 
and the quantity of water, you of air, with Which they are ſur- ü 
rounded. | | 
1. In the ſtomachs of animals a ſaccharine proceſs precedes the 
vinous fermentation ; which laſt only occurs, when the animal power 
of digeſtion or abſorption is for a time ſuſpended. A ſimilar proceſs 
occurs in the germination of vegetable roots, whereby meal is con- 
verted into ſugar, as in the malt- houſe; and in the gradual ripening 
of apples and pears, after they are plucked from the tree; but all 
theſe may be ſaid to be ſtill alive; and this change of meal or of : 
mucilage into ſugar may thus be eſteemed a vegetable rather than a 
che proceſs. 

The art of cookery, by expoſing vegetable and animal ſubſtances 
to heat, has contributed to increaſe the quantity of the food of man- 
kind by converting the acerb juices of ſome fruits into ſugar, as in the 
baking of unripe pears, and the bruiſing of unripe apples ; in both 
which ſituations the life of the vegetable is deftroyed, and the con- 
verfion of the harſh juice into a ſweet one muſt be performed by a 
chemical procets ; and not by a vegetable one only, as the germina- 

tion of barley in making malt has generally been ſuppoſed. 
Some large round auſtere pears were yeſterday, November 20, 
ſhewn me 4 8 having been nine hours in the oven behind a kitchen 
fire covered ſome inches with water in a ſteam- pot. On taſting 
them they were ſweet, and ſoft, and appeared to have had at leaſt 
the heat of boiling water. They were replaced in the oven, and 
kept in it twelve hours longer; and then became nearly as ſweet as 


ſyrup or treacle; ; which might in part haye been occaſioned by the 
* ervaporation 
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evaporation of half the water. Foo this curious KK there 
ſeems reaſon to conclude, that in a degree of heat about that of boil - 


ing water the ſaccharine proceſs may facceed ; and at the ſame time 


that the proceſs of fermentation may be prevented from exiſting 


which I hope may induce ſome chemical philoſopher to iaveſligat 
by experiments this curious and important ſubject. 


Some circumſtances, which ſeem to injure the life of ſeveral fruits, 


ſeem to forward the ſaccharine proceſs of their juices. Thus if ſome 


kinds of pears are gathered a week before they would ripen on the 


tree, and are laid on a heap and covered, their juice becomes ſweet 


many days ſooner. The taking off a circular piece of the bark from 


a branch of a pear- tree cauſes the fruit of that branch to ripen ſooner 


by a fortnight, as J have more than once obſerved. The wounds 
made in apples by inſects occaſion thoſe apples to ripen ſooner; ca- 


prification, or the piercing of figs, in the iſland of Malta, is ſaid to 
ripen them ſooner; and I am well informed, that when bunches of 
grapes in this country have acquired their expected ſize, that if the 


ſtalk of each bunch be cut half through, they will ſooner ripen. 
The germinating barley in the malt-houſe I believe acquires not - 


half its ſweetneſs, till the life of the ſeed is deſtroyed ; and the ſac- 


charine proceſs then continued or advanced by the heat in drying it; 
though I have lately been informed that ſome grains of malt will ve- 
getate after having been dried in the uſual manner, which however 


may have been owing to their not having been previouſly ſuffered 
perfectly to germinate. Thus in animal digeſtion the ſugar produc- 


ed in the ſtomach is abſorbed by the lacteals, as faſt as it is made; 
otherwiſe it ferments and produces flatulency ; ſo in the germination 


of barley in the malt-houſe ſo long as the new plant lives, the ſugar 
I ſuppoie is abſorbed, as faſt as it is made; but that which we uſe 


in making beer 1s the ſugar produced by a chemical proceſs after 
the death of the young lane, or which is made more > expeditiouſly 
than the Plant can abſorb it, 


It 
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It is probably this ſaccharine proceſs, which obtains in new hay- 
ſtacks too haſtily; and which by immediately running into fermen- 
tation produces fo much heat as to fet them on fire. The greateſt 
part of the grain, or feeds, or roots, uſed in the diſtilleries, as wheat, 
canary ſeed, potatoes, are not I believe previouſly ſubjected to ger- 
mination; but are in part by a chemical proceſs converted into ſuger, 
and immediately ſubjected to vinous fermentation. And it is proba- 
ble, a proceſs may ſometime be diſcovered of producing ſugar from 
ſtarch or meal; and of ſeparating it from them for domeſtic pur- 
poſes by alcohol ; which diſſolves ſugar but not mucilage ; or by 
other means. 

This then may be termed the faccharine fermentation, and may 
exiſt I ſuppoſe beneath or upon the earth in the beginning of ſome 
ſpontaneous vegetable decompoſitions, previous to the vinous fer- 
mentation; and may ſupply thus a very nutritive material to vege- 
tation; ſimilar to that which the embryon plants in the ſeeds of many 

fruit-trees acquire from their fruits; and to that, which the em- 
bryons in many farinaceous ſeeds acquire from the ſpontaneous 
change of the meal in 1 their cotyledons ; though PRE? in leſs quan- 
tity and purity. 

2. A ſecondary proceſs to this I ſuppoſe to be the vinous fermen- 
tation, in which much carbon becomes united to oxygen; and pro- 
bably at the very inſtant of their combination, while they are yet in 
the form of a liquid, and not of a gas, they become abſorbed by the 
roots of plants. The heat, which is perceived in the hotbeds, which 
are uſed for the growth of cucumbers and melons, is produced by 
this union of oxygen and carbon, or by the generation of ſome other 
acids, as of phoſphorus, or nitre. 

That this heat is owing to the atmoſpheric air combining with 
ſome inflammable baſe, and producing acidity of ſome kind, appears 
from the following experiment. A few years ago a gardener told 


me that a hot- bed, which he had made of tanner's back with ſome 
horſe 
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horſe dung and ſtraw, was become too cold for the growth of his 
pots of cucumbers. He was deſired ſimply to turn over the bed, 
and ſhake every part of it in the air with his fork, as he lightly re- 
placed it. This was complied with, and in a few days I obſerved by 
touching a ſtick, which had for ſome hours been inſerted into 1 that 
it had «quired the uſual heat of a hot- bed. 5 

This addition of heat was doubtleſs acquired from the air, which 


was recently included in the interſtices of the bed by its being turned 


over, broken into ſmall pieces, and expoſed to the atmoſphere; - 
whence new acids ſeem to have been generated, and carbon, and per- 


| haps phoſphorus and nitrogen, rendered ſoluble in water. Great heat 


is produced from the union of oxygen with thoſe baſes of acidity, 
which in large ſtacks of new hay is often known to excite real 


combuſtion ; the violent fermentation of which may be partly owing 


to the ſugar, which is depoſited in the joints of graſs before the ſeeds 
are ripe for their nouriſhment, and partly to a 50 production 
of ſugar, as above deſcribed, 

3. In the putrefactive proceſs carbon i is not only converted into 


carbonic acid, as above related; but there appears to be a decom- 


poſition of water, as is known by the ſmell of hydrogen; and it is 


probable, this inflammable body may unite with carbon, as in hy- 


drocarbonate gas, and thus render them both ſoluble in water, and 


abſorbable by the veſlels of vegetable roots, without their paſſing into 


an acid or gaſſeous form, and may much contribute to the nutriment 


of revetabiles; 


4. There alſo appears at the end of the putrefactive proceſs to be 
a junction of azote with oxygen producing the acid of nitre, which 


probably may contribute much to promote vegetation. This appears 


from the mode of procuring that acid in France and Pruſſia, and 


which might be ſucceſsfully practiſed under every ſhed in our own 
farm-yards ; as it conſiſts in a due mixture of vegetable and animal 
recrements with ſoil, frequently turned over to cxpold it to the air, 

While 
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while it is defended by a ſhed from the ſunſhine and rain; which is 
thus at the ſame time adapted to produce the quickeſt vegetation, 
and to generate the nitrous acid. 


The oxygen, which compoſes nitrous acid, is believed to adhere 


more weakly to its baſe the azote, than in the compoſition of other 


acids. On this account it ſo readily explodes by its junction with 
carbon in a given degree of heat. This looſe adherence of the oxygen 
in nitrous acid, like that of hyper-oxygenated marine acid, and of 
the oxygen in the ore of manganeſe, and of ſome other metallic 
oxydes, may adapt them to promote vegetation by their more readily 
parting with this material ſo eſſential in the compoſition of plants. 
5. From the above obſervations it appears, that when the ſoil is 
turned over by the ſpade or plough, and thus acquires atmoſpheric 
air in its interſtices, and in conſequence becomes warm by the pro- 
duction of new acids, that the ſeeds or plants ſhould be inſerted as 
ſoon as convenient, for the purpoſe of their receiving the moſt ſa- 
lutary effect of thoſe operations. Nor ſhould this be obſerved only 
in black garden mould, or well manured glebes, where carbon or 

5 el 8 may be ſuppoſed to abound, and a proper diſpoſition for 
the production of the nitrous acid, but in thoſe clays alſo which a are 
pure enou gh for the brick-kiln or the pry 


IX MANURES BY CHEMICAL DECOMPOSITION. 


The uſe of fire and water contributes to increaſe the nouriſhment 
'of mankind by rendering many vegetable materials innocuous, and 
others digeſtable in the animal ſtomach; and ſeems particularly effi- 
cacious in promoting the ſaccharine proceſs, and in producing muct- 
lage from griſtles, horn, hair, and perhaps even from bones by means 
of Papin's digeſter. Whether this art could be advantageouſly uſed 
for the purpoſe of rendering manures capable of being abſorbed by 
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vegetable roots in a ſtate of leſs decompoſition, than by the ſlow pro- 
ceſs of putrefaction, is a queſtion of curioſity and utility. 
Sugar and mucilage are certainly abſorbed by vegetables without 
their being reſolved into the elements, from which they were com- 
poſed ; as appears in the fap-juice which flows from the wounds of 


| birch and maple trees in the vernal months; which I am informed 


will paſs into fermentation and produce wine; a proceſs which ſome 
modern chemiſt affirms cannot be effected by ſugar alone without 
the addition of mucilage, The abſorption of mucilage ſeems to oc- 

cur in the germination of many ſeeds, as of barley ; a part of the mea! 


of the cotyledas 5 is evidently converted into ſugar, but another part 


of it is probably abſorbed in the form of mucilage ; ſome of which 


oozes on breaking the plumula ; ; and in the growth of thoſe ſeeds, 


which contain a. as in almend, hemp, rape, and line-ſeed, it is 


_ probable, a part of the undecompoſed oil may be abſorbed by the um- 


bilical veſſels of the embryons in thoſe ſeeds, 
It hence ſeems credible, that by the uſe of heat and water tha art of 


cookery might furniſh mucilage, ſugar, and oil, from vegetable or 


animal 8 ; which might be converted into 8 or chyle, 
without their being previouſly reduced into their elements; and 


might thus facilitate the more luxuriant growth of plants, as they 


contribute 1 more to fatten animals, than materials of leſs combina- 


0 tion. 


2. To this might be added, that the putrefactive proceſs may be : 


| forwarded by heat in ſome materials by deſtroying the life of the ma- 


terial; as in roaſting apples and pears, and in killing the roots of po- 
tatoes, or the 3 of corn. Thus Mr. D , a friend of mine, 


had twenty ſtrikes of potatoes, which he withed to dry on a malt- 
kiln, hoping to render them more like the meal of wheat, and better 
to preſerve them during the ſummer-months. Whether they were 
ſufficiently dried he did not attend to; but they were carried into a 
granary, and laid on heaps; and in a week or two became ſo putrid, 
that 
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that the ſmell was inſufferable, his ſwine refuſed to eat them, and 
he was obliged to add them to the manure of the dunghill, 

That potatoes, which have undergone a certain degree of heat, 
_ contribute more to fatten all kinds of animals, ariſes radia the acri- 


monypy of their rinds being deſtroyed, and from their auſtere juices be- 


ing converted into mucilage, and perhaps a part of their mucilage 
into ſtarch, and are hence ready for the ſaccharine and oily proceſſes 
of animal digeſtion. A very convenient method of expoſing them 
to ſteam is deſcribed in a late ingenious publication of the Agricul- 
tural Society. A ſmall boiler is ſet in brick work under a ſhed, fo 
that the flame of wood or coal may paſs ſpirally round it. It ſhould. 
be covered with a double lid of tin or wood to prevent much heat 


from eſcaping; and may have a ſand-joint to keep the ſteam in, or a 


little moiſt clay, or even a wet flannel put circularly round the cover 
may anſwer this purpoſe. 
Near this furnace is to be fixed a large barrel on one of its ends, 
with a cover on the other end ; which may be occafionally opened 
to admit potatoes, and cloſed again fo as to confine the ſteam, which 
is to be derived into it from the boiler by a double pipe one within 
the other, of tin or wood, about two inches in diameter. By thefe 
means a large quantity of potatoes may be rendered much more nu- 
tritive to animals, and I ſuppoſe to vegetables (if they were uſed as 
manure), as they may thus probably be abſorbed by their lacteals or 
ly mphatics without being ſo much decompoſed as by the putrefactive 
| proceſs ; and thus WG ek nutriment in 1 leſs tune, and by leſs labour 
of digeſtion, 
| If the ſteam could be made hotter than boiling water, which it poſe 
ſibly may in the veſſel above deſcribed, if the water in it riſes but a 
few inches, and the ſteam after it is produced, is heated above 212 
degrees by the ſides of the boiler above the water, round which the 
flame plays ſpirally, the ſteam thus made hotter might probably 
render the potatoes more mucilaginous or more ſrarcby,. 
Hh2 3A 
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3. A ſtill more effectual method of diſſolving hard vegetable and 
animal ſubſtances, and rendering them nutritive, might be by digeſt- 
ing them for ſome time in water raiſed to a much greater heat than 
that of boiling. This is to be done in a cloſe veſſel, called Papin's 
digeſter; in which it is ſaid, that the confined water may be made 
red hot; and will then diffolve hair, horns, hoofs, bones, tortoiſe- 
ſhell, and all animal, and perhaps many vegetable matters ; which 
might thus facilitate their decompoſition for the purpoſes of manures, 
or for the nutriment of many animals; and might even contribute to 


the food of mankind in times of ſcarcity. This veſſel ſhould be made 
of iron, and ſhould have an oval opening at top, with an oval lid of 


iron larger than the aperture. This lid ſhould be ſlipped in endways, 
when the veſſel is filled, and then turned, and raiſed by a ſcrew above 


it into contact with the under edges of the aperture; There thogld 
alſo be a ſmall tube or hole ven with a weighted valve to pre- 


vent the danger of burſting the digeſter. 
4. Other materials mint be do more eaſily digeſtible, and 


thence more nutritive to e and perhaps to plants, by mechanie 


trituration as well as by cookery ; if the labour and expence were 
not too great; as the grinding of graſſes, ſtraws, and farinaceous ſeeds 
into powder between mill-ſtones ; which have been called the arti- 


ficial teeth of ſociety. It is probable, that ſome ſoft kinds of wood 


ground into powder, and eſpecially when they have undergone a kind 
of fermentation, and become of looſer texture, or boiled to deſtroy 


. their acrimony, might be rendered uſeful food for ſwine or horſes, 
and even for mand in times of famine. 


Nor is it improbable, that hay, which has been kept in \ ſtacks, ſo 


as to undergo the ſaccharine proceſs, may be ſo managed by grinding 


and by formattation with yeaſt like bread, as to foros in part for the 


ſuſtenance of mankind in times of great ſcarcity. Dr. Prieſtley 


gave to a cow for ſome time a ſtrong infuſion of hay in large quantity 


for her int, and found, that ſhe produced during this treatment 


above 


above double the quantity of milk. Hence if bread cannot be made 
from ground hay, there is great reaſon to ſuſpeR, that a nutritive be- 
verage may be thus prepared either in its ſaccbarine ſtate, or fer- 
mented into a kind of beer. 

It may be here obſerved, that it is believed by ſome, that feeding 
horſes with ground corn, as with the flour of beans or oats, does not 
ſtrengthen them nearly ſo much as by giving them the ſame quantity 
of oats or beans whole. Parkinſon, Exper. Farmer, Vol. I. p. 227. 
It is aſſerted alſo that ſoup, with the fleſh-meat boiled down into a fluid 
maſs, will give much leſs ſtrength to a man, than he would acquire 
by eating the ſolid meat, of which the ſoup was made, The reaſon of 
both theſe ſeems to ariſe from the ſaliva being well mixed with the 
maſticated food, and in greater quantity; which therefore becomes 
more animalized climent;; than that diſſolved in water alone, and 1s 
more eafily converted into nutriment. 

In times of great ſcarcity there are other as, which though 
not in common uſe, would moſt probably afford wholeſome nouriſh 
ment, either by boiling them, or drying and grinding them, or by 
both thoſe proceſſes in ſucceſſion. Of theſe are perhaps the tops and 
the bark of all. thoſe vegetables which are armed with thorns or 
prickles, as gooleberry-trees, holly, gorſe, and perhaps hawthorn. 
The inner bark of the elm-tree makes a kind of gruel. Aud the roots 
of fern, and probably very many other roots, as of graſs and of clover, 
taken up in winter, might yield nouriſhment either by boiling or 
baking, and ſeparating the fibres from the pulp by beating hears or 
by getting only the ſtarch from thoſe which poſſeſs an acrid muci- 
lage, as the White briony. 

The grinding of bones to powder has 3 been applied to agri- 
1 and the chopping of woollen rags; and I ſuppoſe the tritu- 
ration of alabaſter, and of chalk, and of don bricks, and probably of 
iron ochres, manganeſe, and calamy, might well repay the labour; 

after 
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after a few experiments had been inſtituted to determine the quan- 
ys which ſhould be firewed on different ſoils. 


X. MANURES BY INSECT PROPAGATION, 


1. That the continual growth and decay of animal and vegetable 
nature increaſes the quantity of ſuch matter, as is fit for the repro- 


_ duction of organized bodies, is evinced by the increaſing fertility of 


cultivated countries; ſince even in theſe a great quantity of the an- 


nual recrements of decompoſed animals and vegetables are waſhed by 


rains from the ſoil, and carried down the rivers into the ocean; and 
in many fituations of ſoil in Africa and America, which have been 
but lately cultivated, there exiſts a wonderful fertility from the aggre- 


gate remains of vegetable and animal bodies; which have for un- 


counted ages ariſen and periſhed there ; and which have either left 
moraſſes, where they could not part with their ſuperabundant wa- 
ter; or a fertile earth, ſuch as in our gardens aud church-yards, 
where the declination of the ground was more favourable. 

Some countries on the contrary once highly cultivated and very 
populous are in proceſs of time become deſerts of ſand; as many 


parts of Syria, and the diſtricts about Palmira, and Balbec. This has 


probably been owing to the want of the neceſſary moiſture in thoſe 
warm and ſandy regions; which was formerly ſupplied by artificial 


derivations of water ; but which ceaſed, after their inhabitants were 
deſtroyed by war and tyranny ; and ſecondly to the rapid ſtreams oc- 


caſionally poured over them by the monſoon floods; ſimilar to thoſe 
which impoveriſh Abyſſinia and Nubia, while they fertilize the flat 


and ſhowerleſs provinces of Egypt. 


We might add, that all calcareous ſtrata are now believed to have 


been 8 by ſhells depoſited by aquatic animals in the early ages 
of the world; and that the materials, which conſtitute the ſtrata above 


4 them, 
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them, have afterwards been formed by the recrements of terreſtrial 
animal and vegetable bodies. Whence it may be concluded, that ve- 
getables and animals during their growth increaſe the quantity of 
matter fit for the more nutritive food of organized bodies, or of that 
which is leſs decompounded ; while they mu at the ſame time occa- 
fionally form or elaborate a part of the materials, of which they conſiſt, 
from the {imple elements of hydrogen, nitrogen, carbon, phoſphorus,. 
ſulphur, and oxygen; into which modern choniltry has reſolved 


them by analyſis. 


And laſtly, that vegetables can acquire nutrition from water and 
air alone with the catbokic acid, which floats in them, appears by 
the experiments of thoſe philoſophers, who have nicely encloſed the 
roots of ſome plants in pots, and moiſtened them with diſtilled wa- 
ter; and from hence we learn an effential diſtinction between vege- 


table and animal nature; the former can elaborate the two Wader 
elements of water and air into nutritive juices, whereas the latter is 
neceſſitated to ſeek more compound nutriment, and to live upon the 
vegetables, which have produced it. 

2. One method therefore of increaſing 1 manures may be by repeat-- 
edly propagating and deſtroying vegetable crops ; as by raiſing thoſe: 
of quick growth, and ploughing them again into the ſoil during their 

faccharine and mucilaginous ſtate, 8 they ripen their PR ; as of 
vetches, and buck-wheat ; vicia and polygonum; and thus produc-- 
ing a ſucceſſion of crops by the partial decompoſition of the preced- 

ing ones, And it is probable that this proceſs might be much im- 
proved by ſtrewing lime over the recent vegetables, at the time of 
ploughing them in, as is ſhewn in No. 6. 5. of this Section. 

3. Another mode by which vegetable matter may be decompoſed 
in the ſummer months, and at the ſame time the quantity of manure: 
increaſed, is by the depredation of inſects, as is ſeen iu wood, which 
is ſo far decompoſing as to become tender, and is then conſumed by 
various kinds of inſects, whether it be buried beneath the ſoil, or ex- 
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poſed to the air. And I ſuſpect, that the excrement and the bodies 


of ſuch inſects would ſupply more nutriment to vegetable roots, than 


if the vegetable recrements were left to their ſpontaneous or chemi- 
cal diſſolution ; as I ſuppoſe the bitter excrementitious powder in a 


filbert, and the well fed maggot, before it erodes its way out, would 
fertilize more barren foil than an emulſion of the kernel. 

An ingenious obſerver of nature conveyed water on a dunghill in 
the ſummer months in ſuch quantity, as to make a kind of ſemi- 
fluid chaos, for the purpoſe of animating the whole maſs. It be- 
came full of inſets, and was uſed in the autumn as manure, and he 


believed with much greater powers, than it would have otherwiſe 
_ poſſeſſed. 


Hence in the ſummer months a manure-heap may be advantage- 
ouſly ſupplied with water for the purpoſe of encouraging the propa- 


gation and nouriſhment of myriads of inſects; but in the winter ſea- 


ſon it ſhould not be expoſed to much moiſture ; or that which drains 
from it ſhould be derived ſpontaneouſly on lower grounds, or con- 


veyed to higher ones by pumps or water carts; as it probably con- 


ſiſts of a ſolution of carbon by means of vegetable alkali ; or of a mix- 
ture of it in water by mucilage; and 1s thought to fertilize the 


ground more than the other parts of the manure hong: In the tran- 
ſactions of ſome provincial Society there is an account of much fixed 


vegetable alkali having been obtained from the evaporation of the wa- 


ter, which oozed from dunghills ; and M. Rouelle has obſerved, that 


fixed alkali diſſolves a confiderible quantity of charcoal by fuſion. 


Fourcroy's Elem. of Chemiſt. Vol. IV. p. 125. 


4. Another great ſource of inſe&-manure may be obtained from 


the myriads of ſmall fiſh, by thoſe who live near the ocean ; which by 


mixing them with ſoil ſo as to make what is termed a compoſt, will 
much add to the fertility of the land, on which it is afterwards ſpread, 


more ſo perhaps than any other material except the fleſh of land-ani- 


mals. In China it is ſaid that the ſpawn of fiſh in the proper ſeaſon 
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brought to market, and purchaſed for the purpoſe of peopling the 
floods on their rice grounds with fiſh, part of which becomes large 
enough to be fried and eaten by the land cultivator; and the reſt 
ſerves the purpoſe of fertilizing the ſoil, when the floods are drawn 
off, by their death and conſequent decompoſition. 


XI, PRESERVATION OF MANURES. 


15 The fertility of all countries depends on the ſaving and uſing 
| thoſe kinds of matter, which are fit for the reproduction of organiz- 
ed bodies, There is a proverb in China, that for this purpoſe a wiſe 
man ſaves even the parings of his nails, and the clippings of his hair, 
One great waſte of manure in this country, and in moſt others, 
is from the frequent rains waſhing down the diffuſible and ſoluble 
parts of the ſoil into the muddy rivers ; ſo that every flood from 
ſudden ſhowers carries into the ſea many thouſand pounds worth of 
the matter of fertility ; and thus diminiſhes ſo much the food of ter- 
reſtrial animals, however it may add to the ſuſtenance of marine 
ones. The Delta of Egypt, and a diſtrit in South America near 
the foot of the Andes mentioned by Ulloa, are faid by the fituation 
of the ſurrounding country to be free from rain, though they have 
frequent dews; val to this circumſtance they may in part owe their 
increaſing fertility. _ 
In this country the ſnow- floods, which occur after a continued 
froſt, are leſs injurious than thoſe from rains; as the ſtreams of wa- 
ter from the upper ſurface of the diſſolving ice flows over the under 
ſurface of it not yet diſſolved ; and the ſoil is not agitated as in rain 
by the percuſſion of the deſcending drops; inſomuch that in ſnow- 
floods the rivers are ſcarcely muddy ; whence theſe floods may be 
readily diſtinguiſhed from land- floods by the eye, and are much leſs 
injurious. 
Great attention ſhould therefore be ſhewn to the preventing ſmall 
morn ſym ——__F 
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ſhowers from waſhing away the ſoluble parts of good foil. For this 
purpoiz all hills ſhould be ploughed horizontally, and not in aſcend- 
ing and deſcending furrows. Deſcending plains of graſs-ground might 
allo be laid 1 horizontal ridges arid deprefiions | ; by which ma- 
nagement ſhowers will lie a few hours in the horizontal furrows or 
depreſſions, and either exhale or ſoak into the ground; and in very wet 
ſeaſons theſe may caſily by the ſpade be opened into each other, if the 
water is found to lie too long upon them, ſo as to produce too much 
cold by its evaporation, or too great loftneſs by its abſorption into 
the ſoil. 

2. Secondly, the manures of towns wid cities, which are all now 
left buried in deep wells, or carried away by ſoughs into the rivers, 
| ſhould be removed by a police, which is ſaid to ad in China; and 
carried out of towns at ſtated intervals of time for the purpoſes of 
agriculture; which might be performed in the night, as is done in 
Edinburgh; or by means of large baſons or reſervoirs at the extre- 
mities of the common ſhores, or ſoughs for the reception of the ma- 
nure, before it is waſhed into rivers. See Embaſly to China by fit 
G. Staunton, Vol. III. p. 308, 8vo. edit. 

It has been believed by ſome writers in the American Medical Re- 
poſitory, that the peſtilential fever, which has of late infeſted that 
country, was in part produced or propagated by the filth of the ſtreets 
of New York. Dr. S. L. Mitchill adds to his chemical remarks on 
manures, * it muſt be welcome intelligence, that the collected 
maſs of nuiſance, which we are now with ſuch happy ſucceſs en- 
gaged in removing from the city of New York, is convertible by the 
powers of 8 from poiſon to wholeſome articles of food; and 

thus the purity and healthineſs of the towns may contribute to the 
thriftineſs and wealth of the forandiog country.” Medical 10 9 85 
No. I. 

Is Thirdly, there ſhould be no burial places in churches or in 
church-yards, where the monuments of departed ſinners ſhoulder 

; God's 
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God's altar, pollute his holy places with dead men's bones, and pro- 
duce by putrid exhalations contagious diſeaſes among thoſe who fre- 
quent his worſhip. But proper burial grounds ſhould be couſecrated 
out of towns, and divided into two compartments, the earth from one 
of which, ſaturated with animal decompoſition, ſhould be taken away 
once in ten or twenty years, for the purpoſes of agriculture ; aud 
ſand or clay, or leſs fertile ſoil, brought into its place. 

A great riſe of the ſoil, from the remains of the bodies entombed 
in it, is ſeen round the churches of almoſt all populous towns; ſo 
as to have rendered it neceſſary to deſcend by ſeveral ſteps into thoſe. 
churches, which were originally built ſo as to require {teps to aſcend 
into them ; as may frequently be ſeen by the baſe of the architec- 
ture, Nor would the removal of this earth, if the few bones, which 
might. be found, were again buried for a further decompoſition, be 
likely to ſhock the relations of the deceaſed ; as the ſuperſtition con- 
cerning the earth, from which we roſe, and into which we return, 
has gradually vaniſhed before the light of reaſon; as occurted about 
thirty years ago in removing much Tick: earth from the cloſe of the 
cathedral at Lickfield, and more lately in changing a burying ground 
at Shrew ſbury; both which were e, without Pn 
terror, or popular commotion. 

4. Foutthly, a great waſte of the materials of fertility occurs in all 
countries, and cannot eaſily be avoided, in the conſumption by fire 
of ſo much wood inſtead of coal, Whence the mucilage, and other 
nutritious juices, which exiſt in the fire-wood, are decompoſed into 
their elements; and the carbon united with oxygen is diffuſed in the 
_ atmoſphere, and in part carried by the winds into the ſurrounding 

ocean ; inſtead of the manures occaſioned by the flow decompoſition 
of it upon or beneath the ſoil, or by the depredation of inſects; 
which might ſupply leſs decompoſed nutriment to the abſorbent roots 
of plants, 

This may be more eaſy t to conceive, if we compare the little vege- 
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table nutriment, which could be derived from the ſmall quantity of 
aſhes left from a cart-load of burnt-ſtraw, with that which would 
ariſe from the ſame quantity of ſtraw mixed with ſome animal re- 
crements, and made into a mature heap. A ſtill greater diminution 
of uſeful manure would be made by burning ſhavings or raſpings of 
horn, or woollen rags, or hair, or fleſh; as a nutritive mucilage 
would be thus decompoſed into its elements, which might otherwiſe 
have been gradually diſſolved beneath the ſoil, and abſorbed by the 
roots of vegetables nearly in an unaltered ſtate ; as jellies and mu- 
cilage are known to be drank up by the lacteals of animals; and, 
when drank in too great abundance, to appear almoſt unchanged in 
their urine. 8 
It muſt hence appear, that the numerous fires of a great city, if 
ſupplied with wood inſtead of coals, as in Paris, muſt very much im- 
poveriſh a great part of the country which ſupplies it; not only in 
the neceſſity of uſing large tracts of land for the growth of fire-wood, 
but alſo becauſe ſo ſmall a part of it returns as manure. There is a 
provident adage of general benevolence, Burn nothing which any 
animal will eat; “ that is, Burn nothing which may nouriſh ani- 
mals by its digeſtion in their ſtomachs.” May not the fame bene- 
volent idea be extended to the vegetable world, and ſay, * Burn no- 
thing which may nouriſh vegctobles by its Sw decompoſition be- 
neath the ſoil, which conſtitites their ſtomachs.” 
f F. It may be a matter of uſe as well as of curioſity to aſcertain the 
ſituations and circumſtances moſt favourable for promoting the ſpon- 
taneous decompoſition of vegetable ſubſtances ; which may conſiſt 
perhaps in the due quantity of air, water, and heat, with a ſufficient 
proportion of animal ſubſtances, and finally an admixture of lime to- 
ward the end of the proceſs, 
I. In a cellar covered with an arch of bricks, and cloſed with a 
very ſtrong door, I once obſerved, that a deal ſhelf two inches in 
thickneſs was as decayed, ſo as to fall down with ſome wine bottles on 


it, 
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it, in about four years. This ſudden decay I believed to > have been 
owing to the unchanging moiſture of the board, and at the ſame 
time to its expoſure to unchanged air without the power of much ex- 
halation ; by which a flow fermentation was induced, and a conſe- 
quent flow putrefaction, unchecked by the extremes either of heat 
or cold. | | 

For the ſame reaſon I ſuppoſe the wooden Arte of bridges 
decay firſt juſt above the ſurface of the water; and pieces of timber 


buried but a few inches under ground, which are there expoſed to 


the influence both of water and air, go quicker into fermentation, 
and conſequent putrefaction, than thoſe pieces of timber, which are 
many feet buried beneath the ſoil, or immerſed deep in water; which 
in that ſituation continue unchanged for ages. The ſame ſeems to 
occur in the vinous fermentation, which 1s inſtantly checked, if not 
totally ſtopped, by bunging the barrel, or corking the bottle, which 
contains it, and thus precluding the acceſs of atmoſpheric air. 
2. From hence it may be concluded, firſt, that the vegetable and 
animal ſubſtances, which we wiſh ſoon to become decompoſed by 
the fermentative and putrefactive proceſſes, ſhould be expoſed to an 
uniform moiſture, though not covered deep with water; as is gene- 
rally practiſed in the firſt part of the preparation of hemp or flax, 
which is deſigned to diflolve the mucilage, and the cellular mem 
brane of thoſe vegetables, without injuring the ligneous fibres. And 
that they ſhould be ſo far accumulated as not too much to exhale; 
yet not to lie in ſuch large heaps, as entirely to preclude the acceſs 
of air from the interior parts of them. 
The manures of great farms ſhould therefore be occaſionally re- 
moved from the 8 or large reſervoirs of it, and laid in ſmall 
heaps not only to increaſe its ſurface expoſed to the external atmo- 
ſphere, for the purpoſe of exciting greater fermentation, which. is a 
flow combuſtion but alſo that air may be impriſoned in the interſtices. 
of theſe manure-heaps, as mentioned in No. 8. 2. of this Section. 


It 
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It ſhould then be uſed on or in the ſoil, as it afterward loſes much 
of its nutritive qualities by evaporation, or ſinking into the ground, 
or draining away. | 
z. A due degree of heat is neceſſary be the commencement of 
fermentation id putrefaction, as both vegetable and animal materials, 
as fruit or fleſh, may be preſerved for years if kept in an ice-houſe 
below the freezing point of 32. And alſo, I am told, if they could 
be kept in an uniform degree of heat above the boiling point of 212. 
After the commencement of cither of theſe proceſſes a quantity of 
heat is evolved from the combination of the oxygen and carbon, 
which contributes to forward the proceſſes by promoting the union 
of the next particles of oxygen and carbon; which may thence be 
compared to a flow combuſtion, or to a gradual exploſion of gun- 
powder. 
This heat therefore ſhould be managed with ſome addreſs, as a 
great quantity of it would calcine or evaporate too much of the ma- 
terials, and leave the remainder a leſs profitable maſs; as happens, I 
am informed, to ſome parts of thoſe heaps of manure, which are 
uſed in the mauufactory of white lead; while on the contrary, when 
the heat is too ſmall, as in ſevere froſt, theſe proceſſes of decompo- 
fition will not commence, or may be ſtopped i in their progreſs. In 
the former caſe, where the heat is too great, it may be checked by 
covering the whole manure-heap with ſoil and turf, and thus pre- 
venting the acceſs of air. And when the heat is too ſmall, as in 
old hot beds, it may be renewed or promoted by turning the heap. 
over with the ſpade, and thus confining a new quantity of air in its 
interſtices. On theſe accounts it appears, that in the vernal and au- 
tumnal months theſe proceſles muſt ſucceed better than! in the win- 
ter or the ſummer ones. 8 FE 
4. Toward the end of the putrefactive proceſs the materials ſhould 
be repeatedly turned over with the ſpade, not only for the purpoſe of 
ſimply expoſing their interior parts to the atmoſphere, but alſo of in- 
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cluding air in tha VET" TROY as the union of carbon with oxygen, 
and peobabt) of azote with hydrogen, ſeems thus to be occaſioned; 
by which the three laſt of theſe elements may change from a gaſſe- 
ous ſtate into a fluid one, and thus become abſorbed by vegetable 
roots. 

Laſtly, I conclude that in general the manure heap before ſtables, 
or in the fold-yard, ſhould be placed on a gently riſing eminence, with 
a baſon beneath it, that the ſuperfluous water, which would other- 
wiſe prevent the fermentation of the ſtraw, may drain off and be 
there received ; and that into this baſon, as often as a fluid appears in 
it, ſome earth, or weeds, or leaves, or ſaw-duſt, or other vegeta- 
ble or animal recrements ſhould be thrown ; the fermentation and 
put refaction of which will be thus forwarded, and the carbonic drain- 
ing from the manure- heap will not be loſt. 

5. The admixture of lime with this carbonic ſoil | is found by day 
experience to produce the moſt fertile compoſitions for the growth 
of vegetables, and for the production of nitre. The great uſe of ni- 
trous acid in vegetation has long been acknowledged, and that of 
hyper-oxygenated marine acid appears probable from recent experi- 
ments; and would ſeem to be occaſioned by the more looſe adheſion 
of the oxygen in thoſe acids to their reſpective baſes; which may 
therefore in its fluid ſtate be more readily abſorbed by vegetable roots. 
One uſe therefore of the admixture of lime in ſuch a ampel of ſoil 
and manure is to arreſt the nitrous acid, as it is formed, and by mak- 
ing a calcareous nitre, prevent its exhalation, or its eaſy elutriation 
from the other materials, 

6. A principal circumſtance for the quicker and more perfect de- 
compoſition of vegetable recrements is a due quantity of animal mat- 
ter, and their being properly mixed together; as appears from the 
early experiments of ſir John Pringle and Macbride, and by daily ex- 
perience. There is nevertheleſs great neglect in this reſpect in all 

thoſe farm-yards, where the ſwine have their food in fixed ſtone- 
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troughs, from which the refuſe is occaſionally waſhed or ſwept. 
Whereas if wooden moveable ſwine- troughs were always placed on 
the ſummit of the heaps of dry ſtraw, the quantity of their ſwill, 
conſiſting of broth, whey, and other vegetable and animal matter, 
which thats animals waſte in their contention for it, would generate 
early putrefactive proceſſes; beſides their mixing the ſubſtances well 
together with their feet, and adding to it their urine and ordure. 

| Beſides this inattention to the manure-heap in many houſes the 
waſhings of boilers, and milk-pans, and diſhes, as well as the ſoap- 
ſuds, which are all of them manures of the moſt productive kind, 
are thrown into the common ſewer, inſtead of being derived or car- | 
ried to the garden or the ſtraw-yard. 
Ws Another inattention to the production of manures concerns the 
heaps of common weeds, and of dock-roots, and of cabbage-ſtalks, 
and the roots of twitch-graſs ; which improvident farmers and gar- 
deners frequently throw into the high roads, or conſume with fire; 
and which if laid on heaps, and occaſionally turned over, and co- 
vered with ſoil, will quickly die, and paſs into ſpeedy fermentation 
from the ſugar and mucilage, which they contain; and if to theſe a 
portion of To be added, I am informed by one who made the expe- 
riment, that the whole was decompoſed 1n a ſhort time, and manure 
of the beſt kind was the product. 

The ſame ſhould be practiſed with the leaves which fall in autumn 
on craſs land, eſpecially from thoſe orchards, or hedges, or from 
gooſeberry-trees, which have been infeſted with caterpillars ; ſince I 
am told the eggs of a future race of theſe inſects are frequently de- 
poſited on the leaves, and hatched on or beneath the ſoil in the en- 
ſuing ſpring. Theſe therefore ſhould be removed from the roots of 
ſuch trees, and converted into manure by the proceſs above men- 
tioned. 

Along with the weeds and leaves above mentioned I ſhould fron gly 


f recommend to the induſtrious agricultor to collect the water- plants 
which 
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which grow in great abundance in lakes and rivers, for the purpoſe 
of manure; which at preſent are employed to no advantage. Theſe 
might be moved twice a year, as it is probable that theſe vegetables 
in their younger ſtate, as the typha, or cat's-tail ; the butomus, or 
flowering-ruſh ; nymphæa and aliſma, as well as many other aquatic 


plants, would give better manure, or ſooner become ſufficiently de- 


compoſed, during their more ſaccharine and mucilaginous ſtate, than 
when they have acquired more fibrous leaves, and more woody 
| ems. 


By thus expoſing the roots and tops of weeds to FRE Hg 
their ſeeds would alſo be deſtroyed as well as the vegetative power 


of their roots; and on this account the hay-ſeeds collected from 


ſtacks, which have fermented too violently, ſo as to become black by 
this ſlow combuſtion, are frequently ſo much injured as not to vege- 
tate, to the great diſappointment of the ſower, a circumſtance which 


alſo ſometimes occurs in ſtacks of e as mentioned in Seck. 


XVI. 7. 1. 


8. Laſtly, peat, ſo well ated and ſo ab recommended 
by Lord Dundonald, is too much neglected in agriculture. The peat 
or turf, which conſtitutes the ſolid parts of 9 as it conſiſts 


of vegetable fibres in different ſtates of decompoſition, may be laid 


on clayey or ſandy ſoils with the greateſt advantage; and ought to be 


conſidered as an ineſtimable treaſure to the farms in its vicinity. Or 
it may previouſly be laid on heaps, and thus mixed with air and 


drained from water for further decompoſition, with or without the 


addition of lime. 


XII. APPLICATION OF MANURES. 


Two queſtions of importance here preſent themſelves. As the 
ſpontaneous or chemical changes of manure-heaps in farm-yards gra- 
dually progrede from the ſaccharine and mucilaginous commence- 


K k ment 


* J 
— es. tn nts nn — CLAY A SI erg. 


290 MAN UR ES. Sgr. X. 12. 1. 


ment through a great variety of other fermentations; which can 
only be named from the principal material, which each of them pro- 
duces, as carbonic acid, alcohol, vinegar, volatile alkali, hydrogen, 
nitrous acid, and finally carbonic earth. At what era or ſtage of 
this decompoſition of vegetable and animal ſubſtances can they be 
moſt advantageouſly applied to the purpoſes of agriculture ? and ſe- 
condly, at what time of the year ? 

1. In reſpect to the era of the progreſs of the decompoſition in 
manure-heaps, in which they may be moſt advantageouſly applied in 
agriculture, the particular purpoſe of that application muſt be attend- 
ed to. Where they are deſigned to be ſpread on the ſurface of graſs 

lands, as a top-drefling, the accumulations of vegetable and animal re- 
crements ſhould be permitted to go through the various ſpontaneous” 
proceſſes of decompoſition, which begin with the ſaccharine and mu- 
cilaginous ſtate, and end with the production of carbonic earth, with 
many kinds of intermediate fermentations, if they may be ſo called, 
which accompany or ſucceed each other, and which I believe to be 
more in number than have had names applied to them. 

But that leſs of the fertilizing materials, whether of ſoluble ſo- 
lids, or of fluids, or of gaſſes, may be loſt in theſe ſeries of fermenta- 
tions; it is a very advantageous management to cover them with | 
| foil, when the firſt fermentation is advanced, as is known by the pro- 

duction of conſiderable heat; or when the putrefactive one has com- 

menced, which is known by the ſmell of volatile alkali, or of hydro- 
gen. By this method the too great rapidity of theſe fermentations 
is checked, and the fluid part of the manure is retained by the addi- 
tion of the ſoil below, and the gaſſeous part by that above; and if to 

this be afterwards added a proportion of lime, which by uniting with 
the nitrous acid may retain it from exhalation or from alluviation, 
every thing is preſerved that art can accompliſh. 

Where ants Heaye are to be ploughed into clayey ſoils, which 
are liable to become too ſolid and impenetrable to the root · fibres of 

ſeeds, 
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ſeeds, as of wheat; or where knobby or bullious roots are to be in- 


| ſerted to produce other knobs or bulbs beneath the oil, as potatoes; 
It 1s probably more advantageous to bury the manure in a leſs de- 


compoſed ſtate, while ſome of the ſtraw retains its form ; as ſuch 


parts by their flower decompoſition will longer prevent the ſuper-in- 


cumbent ſoil from becoming too ſolid ; and though they will in this 


(ſituation require ſome time before they will be perfectly decompoſ- 


ed, and reduced to the black carbonic earth; yet they will in the 
end totally decay, and give the ſame quantity of nutriment to the 


roots, though it may de more gradually applied. 


2. In refed to the time of year thoſe manures, which are to be 
ploughed or dug into the ground, ſhould be uſed immediately before 
ſowing the ſeeds or ſetting the roots, which they are deſigned to nur- 


ture; becavle the acmolpheric air, which is buried along with the 


manure in the interſtices of the earth, and which for many weeks, 


or even months, renders the ſoil looſe, and eafily impreſſed by the 


foot on walking on it, gradually evolves by its union with carbon a 
genial heat very friendly to vegetation in this climate, as well as the 
immediate production of much fluid carbonic acid, and probably of a 
fluid mixture of nitrogen with CFE, which are believed to ſup- 


ply much nutriment to plants. 
But thoſe manures, which are deſigned t to be ſpread « on the ſurface 


of oraſs-land, which 1s called the top-dreſſing, are beſt applied, I 
faſped, in the early ſpring; and ſhould be diſperſed over the oil al- 


moſt in a ſtate of powder, or in lumps of very looſe coheſion ; as at 
this time the vernal ſhowers waſh them into the ſoil; and they are 


applied to the roots of the graſs, before their eſſential parts are dimi- 


niſhed by winter rains or by ſummer exhalation. There are ſome in 


Derbyſhire, who ſpread manure even on the meadows, which are an- 


nually overflowed by the Trent or Derwent, at the end of ſummer, 
or as ſoon as the graſs is mowed and removed ; which appears to be 


an improvident management, ſince the aftermath, or autumnal graſs, 
K * — ES 18 
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is thus reuderesd viopatetable to the cattle ; and the winter rains, or 
the vernal floods, which generally occur with the return of the 
ſouth-weſt winds, after the ſeaſon of froſt ceaſes, muſt waſh away 
a great part of it. „ 
In reſpect to the moſt economical manner of uſing manures in 
agriculture Mr. Parkinſon aſſerts, that one great advantage of the 
drill-huſbandry. conſiſts in putting the manure into drills, which he 
directs to be made at two feet diſtance from each other. He ſows 
wheat, beans, peas, cabbages, on this manure, and affirms, that four 
loads of manure on an acre in this kind of huſbandry is equal to 
ſixteen loads in the uſual way of ſpreading it over the whole of the 
field. Experienced Farmer, Vol. I. p. 32. 

3. A third queſtion here preſents itſelf, if the recrements of ve- 
e and animal bodies buried a few inches beneath the {oil un- 

dergo the ſame decompoſition, as when laid on heaps i in farm-yards. 
Lt And though this is accompliſhed more ſlowly, yet it is attended with 
leſs loſs o carbonic acid, and of volatile alkali, and of hyrogen, and 
of the fluid matter of heat; all which are emitted in great quantity 
during the rapid fermentations of large heaps of manure, and are 
waſted in the atmoſphere, or on nopeetific ground ; would it not 
in general be more economical to bury fuck: vegetable and animal 
matters beneath the ſoil without a previous fermentation and putre- 
faction? 

In anſwer to this it 1 be EP Ives | that in ſome caſes the ufe 
of recent vegetables ploughed into the earth is found of advantage, 
as in ſandy ſoils byck-wheat, or vetches, are ſown, and the crop | 
ploughed in, before it ripens its ſeeds. In this circumſtance the re- 
cent crop is buried in its ſaccharine and mucilaginous ſtate, which 
muſt undergo indeed a ſlower fermentation, without being mixed 
with animal ſubſtances, but no part of the organic matter, nor of the 
fluid heat, is loſt to the purpoſes of new organization. 

So in the cultivation of clayey lands, whoſe tenacity 1s too great ; 

or 
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or where knobby roots, as potatoes, are to be inſerted for the produc- 
tion of other knobby roots beneath the ſoil ; long muck, as it is call- 
ed, or ſuch which is only ſo far decompoſed as to diſſolve the mu- 


cilage or more tender veffels or membranes, but in which the form 


of the fibrous or ligneous parts of the ſtraw remains, is recommend- 
ed above; and may in theſe ſituations perhaps be ploughed into the 


ground even in their moſt early ſlate, when rejected from the ſtable 
or cow houſe, before the commencement of their ſpontaneous diffo- 


lution. 
| So alſo in gardens, which are already fertile, and do not want the 


immediate aſſiſtance of mature manure, it may be more economical 


to bury the weeds, as the ground is dug, than to convey them to 
a manure-heap, and replace them after a "rwelyemonth? 8 ee 


ſition. 5 
But where a luxuriant crop is immediately wanted, a manure-heap 


towards the end of the putrefactive proceſs by being recently in- 
terred in the ſoil, which is immediately to be ſown or planted, has 
this great advantage ; that the carbonic acid is preſently formed by 
the mixture of atmoſpheric air with the carbon of the manure; 


which exiſts therefore in its fluid, not its gaſſeous ſtate, and is thence 
more readily abſorbed, Secondly, ammoniac is produced, and nitre, 
and hydrogen probably 1 1s mixed with nitrogen ; and theſe alſo, I ſup- 
poſe, exiſt at firſt in their fluid, not in their gaſſeous ſtate. And 
_ thirdly, from theſe combinations a genial How of heat is evolved, 

which ſo much aſſiſts the vernal growth of vegetation, 


And where manure is to be uſed as a ade ng, it is neceſſary, 
that it ſhould be in a ſtate of powder, or in ſrnall lumps of looſe 


coheſion, as mentioned above; that it may be eaſily waſhed by rains 
to the roots of the graſs, or that the young ſtems of graſs may rea- 
dily ſhoot themſelves through it ; whence mature heaps of manure 


are for this purpoſe neceſſary; and on this account any adheſive ma- 


nure, 
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nure, as cow-dung itſelf, ſhould be weekly g gathered from graſs- 
ground, where cattle are nouriſhed, and laid on heaps with ſoil, or 
ſtraw, or weeds, to ferment or putrefy ; till it becomes leſs tenacious, 
and can be profitably replaced in the enſuing ſpring. | 
Finally, I ſuſpe& the moſt economical method of diſpoſing of the 
ſtraw and dung from the farm-yard would be, as ſoon as a dark co- 
loured water Ivins from the heap, by which much loſs is ſuſtained, 
to carry the refuſe of the ſtable and cow-houſe, as frequently as con- 
venient, to the ground, where it is deſigned to be employed; and 
there to mix it with earth in heaps of proper ſize, and to cover them 
likewiſe with ſoil ; and by theſe means I ſuppoſe the whole proceſs 
of decompoſition may be carried on with very little loſs; and by the _ 
addition of a greater or leſs quantity of ſoil that the era of complete 
or moſt profitable decompoſition of the compoſt may be e 
as to coincide nearly with the time it may be wanted. . 
4. Fourthly, it may be aſked, what kinds of manure contribute 
moſt to the luxuriant growth of vegetables? In anſwer to this it 
may be ſaid, that as plants are ben animals, and are furniſhed 
with abſorbent veſſels in their roots correſpondent to the lacteals in 
the ſtomach; that the ſame organic matters, which by their quick 
ſolution in the ſtomach ſupply the nutritive chyle to animals, will 
by their flow ſolution in or near the ſurface of the earth ſupply the 
nutritive ſap- juice to vegetables. Hence all kinds of animal and 
vegetable ſubſtances, which will undergo a digeſtive proceſs, or ſpon- 
| taneous ſolution, as the fleſh, fat, ſkin, and bones, of animals; with 
their ſecretions of bile, ſaliva, mucus ; and their excretions of urine, 
and ordure ; and alſo the fruit, meal, oil, leaves, wood, of vegetables, 
when properly decompoſed on or beneath the foil, Gopply the moſt 
nutritive food to plants. 
Secondly, the chyle of all animals is ſimilar to the ſap-j -Juice of all 
vegetables in this circumſtance, that they both contain mucilage and 
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ſugar, and ſeem only to differ in this reſpect, that the chyle of ani- 
mals alſo contains oil, which being mixed with the mucilage gives 
it its whiteneſs like milk. Hence thoſe matters muſt ſupply nutri- 
ment moſt expeditiouſly to vegetables, which contain mucilage and 
ſugar, or produce them with the leaſt decompoſition, as the jellies 
from the ſhavings of horns, from hair, woollen rags, and the ſac- 
charine matter of ſweet fruits, roots, kernels, ſeeds ; and in the 
ſame manner theſe things with the addition of oil are moſt expedi- 
tiouſly nutritive to nine 

Thirdly, ſuch materials as contain in ſolution thoſe ſimple ſub- 
ſtances, which conſtitute a great part of vegetable bodies, as carbon, 

which is found in moſt earths; and oxygen, hydrogen, and nitro- 
gen, which are found in water and in air; and from hence we may 
conclude, that whatever material has conſtituted a part of living or- 
ganic bodies, may again conſtitute a part of them; and that with 
more expedition, if they can be uſed without being decompoſed into 
their primary elements. 

Mr. Bewley, the Norfolk philoſopher, faid to a friend, who was 
riding by his fide, that when he wanted a whip, he habitually looked 
for a dead ſtick in the hedge, unwilling to pluck off a leafy branch, 
and deſtroy ſo many living buds. He might have added, that to 
burn a hair or a ſtraw unneceſſarily diminiſhes the ſum of matter fit 
for quick nutrition by decompoſing it nearly into its elements, and 
ſhould therefore give ſome compunctions toa mind of univerſal ſym- 
pathy. 

It would ſeem therefore, that long roots fixed into the earth, and 
leaves innumerable waving in the air, were neceflary for the decom- 
poſition and new combinations of water and air, and the converſion 

of them into ſaccharine and mucilaginous matter ; which would 

have been not only cumbrous but totally incompatible with the lo- 
comotions of animal bodies; for how could a man or quadruped 
have 
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have carried on his head or back a foreſt of leaves, or have trailed 
after him long branching laReals terminating on the ſurface of the 
earth? Animals therefore ſubſiſt on vegetables; that 1s, they take 
the matter ſo far prepared, and poſſeſs organs to prepare it further 
for the purpoſes of greater ſenſibility, and of higher animation. 
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. . 


OF DRAINING AND WATERING LANDS. 


I. 1. Moraſſes are in high or low ſituations. 2. Springs riſe from the ſummits of 
mountains, paſs between the ſtrata. 3. Strata of the earth about Derby, and 
at Lichfieid, and the ſprings. 4. Plains formed in vallies, 5 Wall-ſprings in— 
tercepted by ditches, ſunk perpendicular to the ſides of the hills. 6. By boring 
holes at the bottom of ſuch ditches. 7. Uſe of ditches, where the wall-ſprings can- 
not be intercepted. 8. Holes through clay into a ſand ſtone beneath. g. Deep 
ſprings riſe higheſt, when bored into. 10. Many ſprings may be raiſed higher than 
their ſources. 11. Enlarging the bottom of wells increaſes the water in them, 
12. Springs diſcovered on one fide only of ſome mountains. Diſcovered by even- 
ing miſts. By morning rime. By aquatic plants. Warm ſprings. II. 1. Draining 
moraſſes, where there is no fall. 2. In the craters of ancient voicances. g. n 
countries of marble, granite, or quartz. 4. Fens below the level of the ſea. Should 
be ſurrounded with dikes. 5. Uſes of aquatic plants. III. 1. Of. flooding lands. 
2. Ice preſerves the graſs beneath. The French bored holes in the ice. 3. Ad- 
vantages of flooding recapitulated. It dejiroys ruſhes. Saves manure. 4. Cau- 
tions to be obſerved. Flooding not injurious to health, Vicinity of running water 
wholeſome. 5. Flooding lands might be performed to a great extent. By rivers, 
rings, land-floods, and machinery, Hiero's fountain, Horizontal wind-mill, 
and centrifugal pump. : | | 


I. 1. Tux great quantity of water required for healthy vegetation 
is treated of in Sect. X. 3. 1. But as all extremes are injurious, too 
much water becomes pernicious to all except aquatic plants, Whence 
the neceſſity of draining thoſe Jands, which too much abound with 
moiſture ; the art of which is better undei ſtood, fince the knowledge 
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of geology has been ſtudied, and in ſome meaſure diffuſed amongſt the 
people. 

Lands in reſpect to the method of taining them may be divided 
into two ſituations ; thoſe which lie ſo high, "that the water can de- 
ſcend from them, if it be properly collected and conducted; and 
thoſe which lie ſo low as to command no fall, ſome of which are 
even below the level of the ſea. 

2. In regard to the former it generally happens, that the waters from 
the ſorings beneath the ſoil have not a free paſſage to the rivers in- 
their vicinity; the nature of fprings ſhould therefore be previouſly 
underſtood. Many modern philoſophers have endeavoured to ſhew, 
that all the continents and iſlands of the world, as well as the hills, 
- which emboſs their ſurfaces, have been raiſed out of the primeval 
ocean by ſubterraneous fires. This appears from the quantity of ſea- 


ſhells, which form innumerable mountains; and from the fiſſures in 


the rocks, of which they conſiſt ; the quantity of volcanic produc- 
tions all over the world ; and the numerous remains of craters of vol- 
canoes in mountainous countries. 

Hence the ſtrata, which compoſe the fi Jes of mountains, lie ſlapt- 
ing downwards; and one or two or more of the external ſtrata not 
reaching to the ſummit, when the mountain was raiſed up, the ſe- 
cond or third ſtratum, or a more inferior one, is there expoſed to 
day. This may be well repreſented by forcibly thruſting a very blunt 
inſtrument through ſome folds of paper, a bur will be raiſed with the 
lowermoſt leaf ſtanding higheſt in the center of it. Or if at the ori- 
ginal elevation of an extenſive mountain the loweſt ſtratum ſhould 
not at firſt ſtand higher in the center of the ſummit, it would in 
time become ſo by ſome of the upper ſtrata of the mountain being 
gradually waſhed away by rains into the valleys or rivers, On this 
uppermoſt ſtratum, which is colder, as it is more elevated, the dews 
are condenſed in large quantities; and ſliding down paſs under the 


firſt, or ſecond, or third ſtratum, which compole the ſides of the 


hull ; 
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hill; and either form a moraſs below, or a weeping rock by oozing. 
out in numerous places; or many of theſe leſs currents meeting to- 
gether burſt out in a more copious rill. 

The immediate cauſe of ſprings conſiſts therefore in the condeti- 
fation of the atmoſpheric moiſture, during the night principally, by 
the greater coldneſs of the ſummits of hills, which | 1s explained in de- 
tail in. the Botanic Garden, Vol. I. additional note 26. The water 
thus condenſed on the ſummits of hills deſcends between the ſtrata 
of the incumbent ſoil, ſometimes for many miles together ; but ge- 
nerally from the neareſt eminences into the adjoining vallies. 

3. Thus there is a ſtratum of mar], which I have obſerved on the 
ſurface of the lands about Derby, which extends many miles in moſt. 
directions. This ſtratum of marl is of various thickneſs from 10 to 
150 feet, and beneath it lies a ſtratum of ſand, which is alſo of vari- 
ous thickneſs from a few inches to ſix or eight feet, and of various 
degrees of induration; and beneath this lies another ſtratum of marl 
to an unknown depth. On the top of Radborne common, about five 
miles north-weſt from Derby, the ſandy ſtratum is quite looſe, and 
riſes above the ſtratum of mar], which is deficient at the ſummit of 
the hill, Three or four ſtrong ſprings of water burſt out on the ſides 
of this hill, which thus originate from the moiſture of the atmo- 
ſphere condenſed on the cold ſummit, and paſſing through the ſandy 
ſtratum between the two ſtrata of marl. 

In the road to Duffield, about two miles north of Derby, the 
ſand- ſtratum is cemented into ſtone, as well as in ſome ſituations 
near Radborne-common above mentioned. This ſtratum of ſand- 
ſtone is ſome feet in thickneſs, and lies four or five yards deep, be- 

neath the upper ſtratum of mar], dividing it from the lower one. 
At Normanton, about two miles ſouth from Derby, the ſand- ſtra- 
tum conſiſts of a looſe ſand, ſo white and pure, that I imagine it 
might be uſed in the manufacture of flint-glaſs, and lies about twelve 
feet deep, beneath the upper ſtratum of mar], dividing it from the 
112 under 
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under one. In the town of Derby on boring with deſign to fink a 
well, after having paſſed about thirteen yards through marl, ſome 
ſand was brought up by the auger, and water followed, as related in 

the Philoſ. Tianſict. Vol. LXXV. 

The qews therefore, which are perpetually condenſing on the fun 
mits of theſe hills, deſcend beneath the upper and under ftrata of 
marl, through the thin ſtratum of ſand, which divides them, and 
form St. Alkmund's well, and many other ſprings in the vicinity of 
Derby; and probably all thoſe which ſupply the wells within the 
town. | 8 e 

But there is a ſituation, where the manner of the product ion of 
ſprings is moſt agreeably viſible ; it is about a mile from the city of 
_ Lichfield, near the cold bath ereQed by fir John Floyer, in a beauti- 
ful piece of ground, which was formerly Dr. Darwin's botanie 
garden. 

In this place a grotto about ſix yards wide and ten long has beer 
excavated on the fide of a hill conſiſting of filiceous fand- Kone with 
this peculiar circumſtance ; that the upper ſtratum of the ſand-rock, 
which is there about five feet thick, is divided from the lower ſtra- 
tum of it by a ſheet of clay not more than three or four inches in 
| thickneſs ; on the upper ſurface of this ſheet of clay, between the 
lips of theſe rocks, a perpetual dribbling of water oozes quite round 
the grotto, like a ſhower from a weeping rock. Such ſheets of wa- 
ter having been often obſerved to ſlide between the ſtrata of the 
earth almoſt horizontally, like the horizontal joints of a ſtone-wall, 
have, I ſuppoſe, given the name of wall-ſprings to them, to diſtin— 
guiſh them from pipe-ſprings, or ſuch as burſt out in a fingle rill. 

Thus this thin ſheet of clay prevents the water from ſiuking into : 
the lower ſtratum of ſand-ſtone ; and produces other copious Win 
which are collected at about half a mile's diſtance, and conveyed by 
leaden pipes to the cathedral cloſe of Lichfield, which is thus ſup- 
plied with water of uncommon purity, which contains no calcare- 
ous 
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ous earth, owing to its paſſing through. filiceous fand over a ſtratum 
of cliy, and which would be a treaſure to the paper-mill or the 
bleach- yard. 


4. One other een in the preſent conformation of the arts 


is neceſſary to be mentioned; which is, that at the time when the 
mountains were raiſed all over the world by deep volcanoes, or by 


central-fires, ſome parts of the ſummits of many of them, and of 


their ſteeper ſides, rolled down again into the new formed vallies. 
And ſecondly, that ſince that remote time the recrements of vegeta- 
ble and animal bodies have continually been waſhed down finm the 
eminences by ſhowers, and have contributed gradually to accumu- 
late in the vallies, and to form the plains, which exiſt on the ſides of 
rivers. This appears from the tin ores found in the vallies in Corn-- 
wall in looſe pieces ſimilar to thoſe iu the proximate mountains; and. 


from the black carbonic ſoil, or moraſs-turf, found in moſt vallies. 


5. From theſe clear ideas of the ſtrata of the earth, and of the 


ſtreams of water, which ſlide between them, and form what are 
termed wall-ſprings, it is eaſy to conceive, that the beſt method of 
preventing the vallies at the bottom of hills from being tao moiſt 


muſt be by cutting a long horizontal ditch into the fide of the moun- 
| tain to iutercept the water, juſt before the level land of the valley 


commences ;z and thus to carry away the water before it comes upon 
the plain beneath. 

For this ens at the foot of the hill where the plain, which 1s 
too moilt, commences, ſome auger-holes ſhould be bored to find the 
depth of the ſprings, that is to find the thickneſs of the upper ſtra- 
tum of the ſoil. If this be only four or fix feet, an horizontal ditch 
ſhould be cut along the bottom of the mountain to intercept the wa- 
ter; which muſt den be carried away by one or more other ditches 
opening into this, and conducting the water ſo collected into tho 
neighbouring rivulet, 


As the firats; between which the water deſcends in forming theſe 
ſprings, 
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ſprings, have generally the ſame inclination as the ſurface of the hill, 


or nearly ſo; it follows, that the holes ſhould be bored, and the ditch 


cut, not vertically downwards, as is the common practice, but per- 
pendicular to the ſurface of the mountain; as by that means the ſe- 


cond: ſtratum will ſooner be arrived at; as ſhewn in Plate V. at the 
end of this Section. | 

6. But ifon cutting a ditch five or ſix feet along the bottom of the 
hill perpendicular to the riſing plain, which forms the fide of it, the 
upper ſtratum be not cut through; and in conſequence no water 
oozes into the bottom of the ditch ; it is then proper to bore other 
holes at the bottom of this ditch ſome yards deeper, or till water riſes 


up through them into the ditch, if it can be ſo diſcovered, Where 
this bee many holes ſhould be bored, and the water received 
into the ditches, and conducted into the adjacent river; for the wa- 


ter will then riſe into the bottom of this ditch fix feet below the wet 
ſurface of the valley, and thus flow away, rather than riſe up from 
the lower wall-ſprings, or apertures of the ſtratum, through the in- 
cumbent -ſoil to the ſurface of the valley, which is ſo many feet 
higher. This well underſtood is the great ſecret for draining thoſe 
grounds, where the ſprings can not be cut into ſimply by a ditch. 
This method has been ſome years practiſed with ſucceſs by Mr. 
Elkington, but was previouſly uſed and explained by Mr. Ander- 
ſon, as he aſſerts in his introduction to Vol. III. of his Eſſays on 
Agriculture, who ſunk a hole into the earth at the bottom of a ditch 
in the year 1764, and the water roſe ſix feet above the ſurface of 


the ground, and has continued to flow with leſs violence ever ſince 
that time. 


It ſhould here be noticed, that where the water riſes with great 
force through holes thus bored into a deep ſtratum, it is liable to 
bring up hex with it much ſand, ſo as ſometimes to obſtruct its 


paſſage ; which ſand in this cafe muſt frequently be removed for a 


few days by the reapplication of the auger. Of this a remarkable in- 


8 ſtance _ 


Scr. XI. 1. 7. ND WATERING. 263 


ſtance is publiſhed! i in a late volume of the Phil. Tranſ. by Mr.Wul- 
liamy, who ſunk a well 236 feet deep and four feet wide; and, on 
then boring a few feet lower with a five-inch borer, ſa much ſand: 
aroſe with a violent ſtream of water, as to fill up the whole well; 
which was repeatedly cleared away by buckets in its fluid ſtate, and 
at laſt the water ran over the ſurface to the amount of forty- ſix gal- 
lons in a minute. : 
The manner of making theſe ditches narrower, as they deſcend; 
by ſpades of an adapted breadth ; and of making the loweſt part nar- 
rower than any other part, ſo that the ſhoulders or edges of it may 
ſupport ſtones, or faggots, to cover the whole at a ſmall expence- 
without obſtructing the currents of water, are obvious to the work-- 
men. In many ſituations hollow bricks, or ridge-tiles, or old pieces 
of plaſter-floors, may be worth the aditional expence of providing. 
them.. 

7. There may nevertheleſs be found fi ituations, where the firſt ſtra- 
tum of earth may be too thick to be eaſily penetrated; or where the 
water, condenſed from the atmoſphere on the ſummits of the hills, 
may ſlide between the ſecond and third, or between the third and 
? fourth ſtrata, which form the fides of thoſe hills, owing to a deficien- 
ey of ſo many of the ſtrata at the ſummits of them; l hence that 
it may lie too deep to be eafily arreſted by a ditch, or by boring; and 
yet by its being dammed up by the materials, which form the level. 
plain of the valley, may riſe up through thoſe materials to the ſur- 
face, and form boggy or morally. g 56886. 

In theſe ſituations the common an{kilfol method of draining may 
be uſefully employed; which conſiſts in cutting many ditches four 
or ſix feet deep acroſs the bog or moraſs; and covering them, ſo that 
the water may have no obſtruction in paſſing along them; which 
may thus, as it riſes from below, be in part collected and conveyed 
away; though leſs advantageouſly than where. the ſprings can be in- 
tercepted. 

Another. 


"264 DRAINING Sect. XI. I. 8, 


Another method of draining moiſt meadows has been by making 
or opening drains almoit annually by a large plough with two con- 
verging coulters, and other adapted parts, for the purpole of cutting 
both the ſides of a ditch at the fame time, and turuing out the inter— 
vening turf and foil, Tlete large ploughs have been kept in tome 


pariſhes, and drawn over mont commons by twelve or twenty hor les, 


to form parallel ditches. 

Mr. Adam Scott has invented for the ſame purpoſe What he terms 
Aa mole plougb, which conſiſts of a coulter fifteen uches long. and 
two and a half wide, to cut the ſward; aud behind this an horizoutal 


cone of caſt iron twenty inches long, and two and a half diameter at 


the bale, to the middle of which is fixed an upright bar two feet long, 


and three inches and a half broad, with a tharp edge. As this caſt 


iron cone is drawn along ſix or eight inches beneath the turf in moiſt 
lands, either in the ſpring or autumn, in many parallel lines, the 
water for a contiderable tine 1s couveyed away, and 10 injury done 
to the ſurface; which thus ſeems to be an uteful machine, and may 
be well managed, I am informed, by fix or eight horſes. In very 
moiſt lands, or at very moiſt ſeaſous, if more 3 be uſed, their feet 
will not fink ſo deep into the turf, as each horſe will draw leſs; or 
a contrivance of adding broader ſhoes of wood to the horſes like the 
ſnow- ſhoes of higher latitudes, might anſwer this purpoſe. See Tran: 


ſact. of Society of Arts, Vol. XV. 


8. There are nevertheleſs ſome ſituations, where the water is con- 


veyed beneath the firſt ſtratum on a thin bed of clay over a porus 


fand-ſtone beneath it; as in the grotto at Lichfield above deſcribed. 


In theſe ſituations by boring many avger-holes, or by ſinking wells, 


through the ſtratum of clay the water will penetrate the Gd: hone 
beneath it; and either paſs away by the poroſity of this kind of ſtone, 


or by the cracks or joints which are always found in it; of which 
the horizontal joints were formed at the time of the production or 


accumulation of the ſand beneath the ſea, which was then formed in 


horizontal 
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horizontal ſtrata ; but the vertical cracks were made at the time of its 
elevation by ſubterraneous fires. In theſe vertical fiflures the ores of 
lead, ponderous earth, and calcareous ſpars, are found in the lime- 
ftone rocks of Derbyſhire ; 1 and thoſe of Fn, and quartz, in the gra- 

| nite rocks of Cornwall. 
9. The knowledge of this part of geology concerning the forma- 
tion of ſprings may be employed for- many uſeful por pot f thus 
where the wall- ſprings, or water- conducting ſtrata, lie ſo deep as not 
to be acceſſible at a ſmall expence ; they generally exiſt between the 
ſecond and third, or between the third and fourth ſtrata ; which riſe 
into day higher on the ſummits of the adjacent mountains than the 
firſt ſtratum ; and hence, when they are bored into, the water will 
riſe higher, than when 1t 1s found beneath the firſt ſtratum ouly ; 
which generally becomes deficient on lower parts of the adjacent 
eminences of the country. 
Thus where water, deſcending in high columns between the 
ſtrata of mountains, is dammed up below by the materials, which 
fill up the vallies; if a hole be bored in the valley deep through the 
- incumbent ſoil and ſtrata, it frequently riſes much above the ſource 
of the new aperture, and ſometimes above the ſurface of the ground. 
In ſinking the king's well at Sheerneſs the water roſe 300 feet above 
its ſource in the well: as related in Philoſ. Tranſat. Vol. LXXIV. 
And at Hartford in Connecticut there 1 is a well, which was dug . 
venty feet before water was found ; ; and then on boring an 8 
hole through a rock the water roſe fo faſt, as to make it Alen to 
keep it dry by pumps, till the hole could be blown larger by gun- 
powder ; which was no ſooner accompliſhed, than it filled, and run 
over, and has been a brook for near a century. T ravels through 
America, Lond. 1789. Lane. 
In the town of Richmond in Surry, and at laflip near Preſton, i in 
Lancaſhire, I am informed, that it is uſual to bore for water to a cer- 
tain depth ; and that when it is found in both thoſe places, it riſes 
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ſo high as to flow over the ſurface, And there is reaſon to conclude, 


that if ſimilar experiments were made in many other places, ſuch ar- 
tificial ſprings might be produced at ſmall expence, both for the com- 


mon purpoles = life, and for the great improvement of lands by 
| watering them. 


10. Another deduction, which may be made from this knowledge 
of geology, is, that many ſprings of water, which lie too low for 


ſerving a houſe, or ſtreet, or town, or for watering higher grounds. 


for the purpoſes of agriculture or gardening, may in many Wustions 


be dammed up many et with little or no uon Thus when the new 
bridge was building at Dublin, Mr. G. Semple found a ſpring in the 
bed of the river, where he meant to lay the foundation of a pier; 
which by fixing iron pipes into it he raiſed many feet; and in bor— 


ing a hole near the Derwent in Derby about fifteen yards deep, the 
water roſe above the ſurface of the ground, and has continued to flow 


now for above twelve years in rather an increaſing quantity. From 


having obſerved a valley north-weſt of St. Alkmund's well near Derby, 
at the head of which that ſpring of water once probably exiſted, and 
by its current formed the valley, (which current in after times found 
its way out in its preſent lower. ſituation), I ſuſpect, that St. Alk- 
mond's well might by building round it be raiſed high enough to 
ſupply many ftreets in Derby with ſpring water, which are now only 
ſupplied with river water. 

11. A third deduction from the knowledge of this geology con- 
cerning the production of ſprings teaches, that by enlarging the bot- 


tom of a well, where the water oozes from between the ſurrounding = 


ſtrata 1n too ſcanty a ſupply, a proportionally g greater quantity of wa- 
ter may be procured. The hole near the river Derwent in Derby 
above mentioned, 1s about an inch and a half in diameter, and was 
bored about fifteen yards deep through the uppermoſt ſtratum of marl 
into the ſand beneath it, and ſupplies Dr. Darwin's houſe with two 
or three hogſheads of water a day, And Mr. Strutt near St. Pe- 


ter's 
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ter's Bridge has ſunk a well for the uſe of his ſteam-engine about 
200 yards e the former, which paſſes through the ſame upper 
ſtrat um of marl, and is three feet in diameter at he bottom, and ſup- 
plics, when required, a hundred hogſheads in a day. 

12. The knowledge of this part of geology leads to another uſe- 
ful purpoſe, the Aifcovery of ſprings ; concerning which ſome have 
pretended to poſſeſs ſecret or W intelligence both in England 


and in France. When the eminences of a country were raiſed out 


of the primeval ocean by ſubterraneous fires, ſome of them were 
raiſed nearly equally on all fides, like the limeſtone mountain at 
Breedon in Leiceſterſhire j in which the central ſtratum may be ſeen 
to ſtand nearly erect or vertical, and thoſe on all ſides at conſiderable 
inclination. Other mountains were abruptly broken off on one ſide 
only from the adjoining earth, like thoſe which form the high torr at 
Matlock ; which riſe with one of their fi des ee as a wall 
by the Derwent ſide; ſo that the ſtrata of the former of theſe moun- 
tains may be repreſented, as before mentioned, by the bur, which 
would be made on ſome folds of paper, if a very hard blunt inſtru- 
ment was thruſt through them; and the latter by raiſing up one 
edge of ſuch folds of paper, ſo as to incline the whole of it at ſome 
angle with the horizon. 

As the ſprings conſiſt of the water, which flides between theſe 
inclined ſtrata; it is evident, that in ſome eminences of ground they 
are only to be met with on one ſide of the mountain; 40 in other 
eminences of ground on all ſides of it. In ſearching for ſprings there- 
fore attention ould be given to the inclination of the ſtrata of that 
part of the country, which may be often ſeen in marl-pits, gravel- 
pits, or in hollow lanes. But they may in general be found above 
any moiſt or moraſly plain or valley; the Oe of which ſhews, 
that ſprings exiſt in the ſtrata on that ſide of the mountain. 

A e obſervation for the purpoſe of detecting ſprings may be 
made on miſty evenings ; as thoſe parts of the ee where the 
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miſt commences, are moiſter than thoſe in their vicinity on the ſame 
level; and in conſequence may generally, if they are not hollow 
baſons, poſſeſs ſprings nearer the ſurface; for theſe moiſter parts of 


the ground, having evaporated more during the day, are become 


colder on their ſurfaces than the drier ground in their vicinity; and 


in miſty evenings, which are at the ſame time calm, the ſtationary 


air over theſe moiſt parts of the ground is alſo more loaded with the 
evaporated moiſture ; and on both theſe accounts theſe moiſter fitua- 
tions are liable to ſhew a condenſation of aerial vapour ſooner than 
other places on the ſame level. 

As meuntains are colder in proportion to their height, which is 


explained in Botanic Garden, Vol. I. additional note 26, the even- 
ing miſt ſometimes commences ſooner on them than in the valleys; 
but is ſeen earlier in theſe ſituations over the moiſter places, if they 
are on the ſame level with the drier ones, exactly as on the plains 


or valleys; and may therefore indicate the exiſtence of ſprings, un- 
leſs tbeſe moiſter places conſiſt of hollow baſons containing water, 

which if not attended to may in all ſituations deceive the obſerver, 
Another obſervation for detecting ſprings may be made in rimy 
mornings ; for as moiſt earth is a better conductor of heat than dry 
earth, the rime will ſooner melt on thoſe parts of the ſoil, which are 
kept moiſt by ſprings under it than on other parts; as the common 
heat of the earth, which is 48 in this country, will ſooner be con- 
ducted upwards in moiſt places to diflolve the rime on the ſurface. 
On this account the rime is frequently ſeen on froſty mornings, 
when the heat of the air is not much above 32; to lie an hour longer 
on dry cakes of cow-dung, or on bridges, or planks of wood, than 
on the common moiſt ground; as the latter much better conducts 
the common heat of the earth to the incumbent rime, which is in 

contact with it. | 

But as the heat of the common ſprings in this country is 48, where 
they exiſt, the rime is ſooner diflolyed, than on the ſtagnant moiſ- 
ture 
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ture of bogs or moraſſes. And as the ſprings about Buxton and Mat- 
lock, and at Bath and Briſtol, are ſo much warmer than common 
ſprings; it is highly probable, that where theſe waters approach the 
ſurface of the ſoil, they muſt much ſooner diſſolve the rime on froſty 
mornings; which may probably be obſerved in ſituations much higher 


than their preſent apparent ſources; as they flide down between the 


interior ſtrata of thoſe hills, beneath the ſummit of which they are 
condenſed from the ſteam of water boiling at great depths in the 
earth; which riſes up through thoſe perpendicular clefts of the rocks, 
which were formed at their original elevation, as explained in Bo- 


tanic Garden, Vol. II. note on Nel - and in Pilkington's View of 


Derbyſhire, V. I. p. 256. 

In the winter months the riſe of ſprings may be detected in moiſt 
ditches by the preſence of aquatic plants, as of water-ereſs, water- 
parſnip, brook-lime; as in thoſe ditches, which become dry in the 


ſummer, theſe plants do not exiſt ; and when thoſe ditches with 


ſprings in them are nearly dry, it may be diſcovered which way the 


current has formerly deſcended by the direction of the points of the 
leaves of the aquatic plants as certainly as by a level; an obſervation _ 


which I learnt from Mr, Brindley, the great canal- conductor of Stat- 


fordſhire. 

Finally, theſe arts of detecting the e of ſprings may be ad- 
vantageous to the attentive Arte r both fot the purpoſes of drain- 
ing thoſe lands, which too much abound with water, and for the 
purpoſe of watering thoſe, which are too dry, and which lie beneath 


the level of the ſprings, or to which the water may be raiſed by 


wind-mills or water-engines to be explained hereafter, 

„ reſpect to draining thoſe plains or moraſſes where no fall 
can be had, the water may in many ſituations be caught by cutting a 
long horizontal ditch into the adjoining mountain perpendicular to 


the Juctined plane, which conſtitutes the fide of the mountain, above 


the level of the moraſs, ſo as to intercept all the wall- -ſprings ; and 
may 
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may then be conveyed away in wooden troughs or hollow bricks 
above the ſurface; and if ſome water {till finds its way into the mo- 
raſs, this leſs quantity may be conducted to one extremity of the 
ground in open drains or covered ſoughs, and raiſed by an horizontal 
windmill and centrifugal pump, as deſcribed at the end of this Sec- 
tion; and thus the moraſs may be converted into ſoil of the moſt 
productive kind. a 

2. There may be other ſituations, as in the Peak of Derbyſbite, 
where pools of water, or moraſſes, are collected on the hollow ſum- 
mits of hills; which have been the craters of volcanoes in the prime- 
val ages of the world, as Elden-hole near Caſtleton, which ſeems to 
have been the ſhaft of ſach a volcano. In many of theſe baſons on 
the ſummits of hills there ill exiſt what are called“ Swallows,” 
or cavities; where the water finks into the earth, as it collects, to 
paſs to ſome diſtant valley, as Elden-hole above mentioned, and as in 
the channels of the rivers Hamps and Manifold, between Aſhbourn 
and Leek. In others, as at the ſummit of a ſteep promontory called 
Axedge, near Buxton, and about Broke-houſe, are unfathomed moraſles, 
which are ſaid in ſome places not to bear a ſheep to paſs over them; 
and that on the more tenacious parts of them it is neceſſary for the 
adventurer to ſtep from taſſock to taſſock, or to carry a long pole ho- 
rizontally in his hand, like thoſe who ſkaite upon ſuſpected ice, to 
prevent his ſinking over head, if he ſhould chance to fink at all. 

It is probable, "that by finking a well, or boring a hole, where 
ſuch moraſſes or lakes now ci into the obſtructed ſhaft of the an- 
cient volcano, the water might be let off from thoſe eminent mo- 
raſſes at leſs expence, than bs excavating a paſſage for it ſome miles 
in a country of marble. 

3: It is poſſible there may be ſituations in high countries of 1 mar- 
ble, or granite, or quartz, where the difficulty and expence of exca- 
vating the ground may be too great, as above; in which a ſyphon 
avicht be cartrived for the purpoſe of raiſing the water from a mo- 


8 | raſs 
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7 
raſs or lake, and conveying it away. Such an inſtrument might be 
conſtructed of bored Riga deals; but as air is liable to collect in the 
ſummit of a ſyphon from the water, which paſſes through it, it 
would be neceſſary to fix at the ſummit an air-veſſel with an air- 


pump at the top of it; which might be moved by a very ſmall hori- 
zontal windmill fail, to be deſcribed at the end of this Section, or 


_ occaſionally by the hand of a labourer for a few minutes perhaps 
once or twice a day. 

4. The draining of thoſe large pls which lie beneath the level 
of the ſea, is a ſubject, which belongs to the public, rather than to 


the individual farmer; and is practiſed near Linn on the river Cam 


by locks to keep out the tide, and by windmills to lift or forward 
the otherwiſe ſtagnate water in the fen-dikes: Theſe windmills have 


vertical ſails of the common kind, which move a vertical water- 


wheel, by which the water is raiſed a foot or two ; but it is probable 


even this might be done better by the horizontal ſail aud centrifugal 
pump to be delerived at the end of this Section, as being a ſimpler 


machine, and requiring no attention to turn it to the wied, 


= It might be a noble work, worthy the attention of a government, 
that wiſhed to increaſe the quantity of nutriment, and conſequent 


population and happineſs of the country, to employ proper engineers 


with a number of labourers to environ with ditches every moraſſy 
diſtrict of whatever extent, which lies beneath the level of the tides, 
as the fens of Lincolnſhire and Cambridgeſhire. Theſe ditches ſhould 


be cut at the feet of the adjacent riſing rounds, or of eminences ſur- 


rounded with fens, like iſlands in a bke: ſo as to intercept the wall- 


{ſprings and land-floods, and convey the water thus collected above 


the level of the moraſs into the ocean. 1 
But this, I fear, is an effort not to be expected in the preſent times, 
when the encloſure of foreſts and large commons 1s prevented by the 
intereſt of individuals, or by the difficulty of procuring expenſive acts 
of parliament for every minute diſtrict, inſtead of including them in- 
a general 
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a general act, ſo meritoriouſly contended for by fir John Sinclair, 
then Prefident of the Agricultural Society. 

5. Where finally the roving of marſhy grounds can not be effect- 
ed at a reſponſible expence, fore plants may perhaps be cultivated 
with profit to the cultivator; as in ſome ſituations the feſtica fluitans, 
floating feſcue, callitriche, ſtar-graſs ; or in others the orchis for the 
purpoſe of making ſaloop by drying the peeled roots in an oven. 
This might be better worth notice, if the ſeed could be ripened in 
this climate for its caſter propagation, which probably may be accom- 


pliſhed either by cutting away the new root, as is affirmed in the 
Amcenitates Academicæ; or by planting them in a garden-pot ſo as 
to confine the roots in reſpect to ſpace, which is ſaid ! in the ſame 


work to ripen the ſeeds of convallaria, lily of the valley ; and RY 

by cultivating a few on a hot-bed or in a green-houſe. | 
In other Kesten the menyanthes, de de would flouriſh abun— 

dantly, and might become a ſubſtitute for hops in the brewery, and 


be equally wholeſome and palatable. It is indeed much to be la- 


mented, that we have no grain fimilar to rice, that will grow in wa- 


tery grounds in this cold climate, nor any eſculent roots or foliage 
except the water-creſs, There is reaſon to believe nevertheleſs, that 


the roots of nymphaa, water-lily, or of butomus, flowering-ruſh, 
may be eſculent by ſimple boiling ; or that a wholeſoine arch: might 
be obtained from them; or laſlly, that they might be fermentable 
into ardent ſpirit, like the roots of potatoes, or into vinegar, - 

The nymphæa nelumbo is much cultivated in China in their 
ſwampy grounds, and in their lakes. The ſeed is like an acorn, and 
of a taſte more delicate than that of almonds, The roots are fliced and 
icrved with ice in ſummer at their tables; and are preſerved in falt 
and vinegar for the winter. Embaſly to China by fir G. Staunton, 
Vol. III. p. 214, 8vo. ed. The nymphæa alba of our country pro- 


duces a root of three or four inches in diameter. See Sect, XVII. 


2. 3; and though the ſeed is very ſmall, and perhaps does net par- 
| | 1 


r 195 


"Ga BEE 
WA... + 7 


SECT, XI. 3. r. AND WATERING. 273 
fectly ripen, I have obſerved it to be agreeable to the palate both i in 


its recent ſtate, and when dry. 


If theſe ſhould not ſucceed, other quick- growing 40 might be 
cultivated for manures, as typha, cat's- tail, caltha, and others; which 
ſhould be mowed twice a year, while they are young, and in conſe- 
quence abound with ſaccharine and mucilaginous matter ready to paſs 8 
into fermentation, 7 

III. 1. The advantages reſulting from occaſionally covering lands 
with water have long been experienced in warmer countries, as in 
Egypt, Italy, and many parts of China; and have of late years been 
introduced into our own more northern climates. The great import- 
ance of much water to the progreſs of vegetation has already been 
ſpoken of in Section X. 3. And in the warm climates above men- 
tioned, it is particularly uſeful in the cultivation of rice ſor the pur- 
poſe perhaps of ſimply moiſtening the ground. | 

But the advantages of flooding meadow-lands in this country may 
be divided principally into three kinds, one of which conſiſts in ſim- 
i ply moiſtening them, which ſeems to be the principal uſe of water-_ 
ing lands in warm countries, where the water is derived to them al- 
moſt every evening from reſervoirs above them, or from water- 
wheels worked by . and which is ſometimes done in the gardens 
of this country by watering pans and human labour. | 

The ſecond and greater advantage of flooding lands in this cli- 


mate conſiſts in Sieve much water over them Haw rivers or fromm 


ſtrong ſprings, and by thus ſupplying them with the muddy ſedi- 
ment brought down by rivers, after ſudden rains, or with the cal- 
careous earth diſſolved in many ſprings. All thoſe ſprings, which 
| paſs through mar], or chalk, or other limeftone, are replete with 
| calcareous earth; which they hold in ſolution, as thoſe about Derby 
and about Matlock, which earth they depoſit on ſtanding on the 
foil, or in ſlowly trickling over it. See Set. X. 6. 2. And river 


Nn water 
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water in rainy ſeaſons is loaded with diffaſed as well as with diſſolved 
materials from the neighbouring country. 
Both theſe therefore are of great ſervice in flooding meadow- lands, 
and perhaps almoſt all other lands. But thoſe ſprings, which paſs 
only through filiceous ſandſtone, as thoſe at Lichfield in Staffordſhire, 
have no calcareous earth diſſolved in them, as I have found by expe- 
riment; and the water of moſt rivers, when they are not ſwelled by 
rain, are alſo too pure for this purpoſe ; as they have depoſited al- 
ready in their courſe the calcareous earth, which might abound in 
the ſprings, which feed them; as I have obſerved by experiments on 
the water of the Derwent at Derby, which though it runs for many 
miles about Matlock through a bed of limeſtone, yet when clear of 
mud from rains, it contains no calcareous earth, as it paſſes by 
Derby, though the ſprings in the vicinity are replete with it. Nei- 
ther of theſe e of water can therefore do much ſervice for this 
ſecond deſign of depoſiting limeſtone, or mud. 

The third advantage of flooding lands in this climate i is for the 
purpoſe of en, them from the cold of the winter or vernal 
months. For this advantage the water from ſtrong ſprings, which 
are always at 48 degrees of Farenheit in this country, is preferable 
to river water, where it can be had in ſufficient quantity; ſince the 
water of rivers is of the ſame degree of cold as the atmoſphere, till 
the thermometer ſinks to 32. But both of them, when they form a 
ſheet of thin ice, as they cover a meadow, defend the roots of the 
graſs from ſeverer degrees of cold; which are thus preſerved, and 
' thoſe of ſome graſſes are believed even to vegetate beneath the ice, as 
the rein- deer moſs in Siberia vegetates beneath the ſnow in a degree 
of. heat about 40, which is the medium between that of the under 
ſurface of the thawing ſnow, which is 32; and that of the common 
heat of the interior parts of the earth, which is 48; and thus the 

rops of graſs in this cold climate may be wonderfully forwarded ; fo 
as 
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as almoſt to double the product of the year, if well managed and 
carefully attended to. 

The method of forming the channels to convey the water conſiſts 
in carrying the firſt or oriticipal aquedutt along the higheſt part of 
the meadow, and deriving others on the ſummits of the lands; if the 
meadow has formerly been ploughed into ridges and furrows, theſe 
again are to be divaricated fo as to paſs into the furrows ; all theſe 
drockes of the ſtream are again to be collected from the furrows, 
and diſcharged at the loweſt part of the ſurface. 

Something ſimilar to this muſt be managed on more level grounds, 
fo as to conduct the water over the whole meadow, and alſo to carry 


it off, that it may not ſtagnate ; but that a moving ſheet of water 


about an inch in depth may continually flow over the whole for the 
purpoſe of depoſiting the materials diſſolved or diffuſed in it. The 
conſtruction and width of theſe channels, with many uſeful obſerva- 


tions, are ſhewn in a pamphlet of Mr. T. Wright, on“ the Art of 


Floating Land in Glouceſterſhire.” Scatcherd. 186 0 

2. Mr. Wright in the treatiſe above mentioned adviſes, that the 
aftermath of graſs land ſhould be eaten off bare by the beginning of 
November, and that the channels for conducting the water to and 
from the meadows ſhould be then cleanſed and repaired ; and that 
the water ſhould be ſuffered to flow over the meadow for three 


weeks; and that then the land ought to be expoſed to the air for a 
few days; ſince ſome of the graſſes, and thoſe of the moſt nutritive 
kinds, he believes will not much longer exiſt under water. By this 


early preparation, he adds, that advantage 1s taken of the autumnal 


floods, which bring along with them a greater PREY! of putreſ- 


cent matter than thoſe of winter. 
In the months of December and January Mr. Wright adds, that the 


chief care of the floater conſiſts in keeping the land ſheltered by the 
water from the ſeverity of froſty nights; but adviſes through the 


whole of theſe months every ten or fourteen days to expoſe the land 
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to the air by laying it as icy as poſſible for a few days; and always to 
diſcontinue the Hooding, when the land is covered with a ſheet of 
ice. 

In the month of, February g greater attention is required; if the wa- 
ter be ſuffered to flow over the meadow for the ſpace of many days 
without intermiſſion, a white ſcum is generated, and the graſs is 
much injured. And he juſtly obſerves that, if you now take of the 
Water, and expoſe the land in its wet ſtate to a ſevere froſty night, a 
great part of the graſs will be cut off. . 

Mr. Wright adds, that in Glouceſterſhire two methods of avoiding 
theſe 1 injuries are practiſed: one is to take off the water by day to pre- 
vent the production of the ſcum, and to turn it over again at night 
to guard againſt the froſt. The other is to take off the water early 


in the morning; and, if the day be dry, to ſuffer it to remain off a 


few days and nights; for if the land experiences only one drying day, 
the froſt at night will do little injury. But the former of theſe prac- 
tices, where it can be eaſily done, he thinks preferable to the latter. 

In the beginning of March the graſs on well-flooded meadows will 
generally be ſo forward, as to afford abundant paſturage, and the wa- 
ter ſhould be taken off for about a week, that the land may become 
dry and firm; and the cattle ſhouid for the firſt week be allowed a 
little hay in the evening, if the weather be cold and rainy. 

In the month of April the graſs may be eaten off quite ſhort and 
cloſe, but not later; ſince if you treſpaſs but one week in the month 
of May, the crop of hay, which is to ſucceed, will be much impair- 
ed; and the graſs will become ſoft and woolly, and the hay have the 
appearance of lattermath hay, and be leſs valuable, 

At the beginning of the month of May the water 1s again thrown 
over the mentors for a few days; which ſimply by W the 
land will in moſt ſeaſons, Mr. Wright obſerves, enſure a crop of hay 
of one ton and a half on an acre in the courſe of {ix or ſeveu 


weeks. 


The 
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The water is ſometimes again uſed, when the hay is carried off, 
but may render the lattermath, he thinks, unwholeſome to ſheep. 


But this is particularly ſerviceable, when the water is rendered tur- 


bid by ſuddens rains. Some have taken off two bay-crops in one year, 
but this Mr. Wright thinks is imprudent in this climate ; which how- 
ever 1 ſuppoſe wißt be accompliſhed, where the firſt growth! is not 
eaten in April, and where much turbid river water or calcareous 
ſpring water can be uſed between them. 

Mr. Wright further obſerves, that the hay on theſe flooded mea- 
dos is little inferior to upland hay, if it be cut at its proper age; 
but that ſome avaricious farmers have permitted it to remain uncut 
till it produces three tons on an acre, and that then it will become 
long and coarſe, and little better than ſtraw. But that when it is cut 
in June, and has been flooded well with muddy water in the winter, 
that it becomes little inferior to the beſt upland hay. | 

The hay, I ſhould ſuppoſe, which is cut before the graſs is in full 
flower, while the ſaccharine juice ſtill remains in part at the joints 
of the flower-ſtems, muſt contain the molt nutritious matter ; which 
is afterwards abſorbed as the flower expands, and as the ſeed ripens, 
and forms the meal or ſtarch of the ſeed-lobe, and is ſhed upon the 
ground, or conſumed by birds, and the graſs-ſtems and their leaves 
| become ſimply like the ſtraw of ripened corn. 
This will appear of more importance to any one, who attends to 
the difference of the pods or huſks of peas, or of kidney-beans, dur- 
ing the early ſtate of the encloſed ſeeds, and again after the ſeeds be- 
come ripe. The pod or capſule is at firſt 8 and mucilaginous, ſo 
as to ſupply an agreeable and nutritive food, the latter of which, and 
ſometimes the former, are eaten at our tables; afterwards as the ſeeds, 
which are attached alternately to each ſide of the capſule, drink up 
by their vegetable life after impregnation the ſaccharine and mucila- 
ginous matters there purpoſely depoſited for them; ; the capſule itſelf 
becomes 
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becomes a mere fibrous membrane not better than the Bibi of ripe 
grains above mentioned. 

It may be here repeated, that one great uſe in this country of flood- 
ing graſs-grounds in winter, and in early ſpring, ſo as to let a thin 
ſheet of water perpetually flow ſlowly over them, is, that it will in 


froſty nights, when the cold is not much below the freezing point, 


produce a thin ſheet of ice, and thus prevent the cold from affeQing 


the roots of the graſs beneath it ; which may thus be two or three 
| weeks forwarder than on other lands; for ice is ſo bad a conductor of 


heat, that water is not readily frozen beneath it; and eſpecially if it 


| lands hollow, fo as to encloſe a ſtratum of air between itſelf and the 


water beneath. 
This ſeems to have been Atended to by the ohiloſuphers 1 in the 
French army, when they paſſed over ice to ſubdue Holland ; fearing 


leaſt the ice ſhould be too weak for the paſſage of their troops and 


artillery, they bored many holes through it every night; and then 


by preſſure on its ſurface the water was made to riſe through theſe 


holes, ſo as to ſtand an inch above the ſurface ; which being thus 


expoſed to the cold air of the night, became frozen before morning 


and thus in a few nights ones and ſtrengthened theice ten times 
more than would 8 been done naturally by the ſlower freezing 


beneath it. 


23.70 recapitulate the vita of flooding, firſt, not only the 


common meadow grounds are aries but moraſſy ones are conſo- _ 
lidated, by the mud brought over them from river water; or the cal- 


careous ſediment, and azotic or nitrogen air, from moſt ſpring wa- 


ters, during thoſe ſeaſons when graſs does not naturally make much 


progreſs in its growth. 2. They are defended from froſt by the flow- 
ing water, or by the ice, when it is frozen; and thus a much for— 


warder crop of graſs is produced, as may frequently be ſeen over 
pieces of ground naturally moiſt ; which look green in the ſpring, 


ſome 
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ſome weeks before that on drier land in their vicinity, 3- The ground 
is rendered more eafily penetrable by the roots of graſs, both by its 
being kept ſofter, and alſo from its being ſeldomer frozen below the 
ſurface in the vernal months. 4. This early crop may be eaten off 
by cattle or ſheep, and a new flooding for a ſhort time will forward 
the growth of it ſo as to produce a good crop of hay. 5. After the 
hay is removed another flooding for a ſhort time enfures a luxuriant 
growth of autumnal graſs, or 5 TOY 

The difficulty of getting moiſt lands free from ruſhes is ſaid to be 
readily overcome hy: Bering them, and that eſpecially after previ- 


ouſly mowing them, as their ſpongy pith will then abſorb fo much 


water, as to cauſe them to putrify by its ſtagnation ; or if this be 
done in autumn or ſpring, and a froſt ſupervenes, the water in their 
pith by expanding, as it becomes 1 ice, burſts and deſtroys their organic 
ſtructure. PE 
The following concludes is copied from Parkinſon's Experienced 

Farmer. ** Upon the whole, artificial watering of meadows is a moſt 
profitable improvement; it robs no dunghill, but raiſes one for the 
benefit of other lands; for if a farmer can water ten acres of land, = 
cut the graſs and uſe it either in ſtall or fold- feeding, he might keep 
perhaps forty beaſts ; and by working the manure made by them into 
a compoſt, and applying that compoſt to other lands, he might either 
have a great deal more hay for the winter, or feed more cattle in the 
F Vol. II. p. 68. 
4. Two or three obſervations of importance ſhould be here . 
ed. 1. That in flooding lands for a conſiderable time, the water ſhould 
only trickle over hom from the canal, which leads it along the more 
elevated parts, and not ſtand on it like a fiſh-pond; as in the latter 
caſe the graſs roots will periſh in a few weeks in the early ſpring, to 
the great injury of the farmer, an example of which on ſeveral a acres 
I once witneſſed. | 


As ſoon as any materials thus begin to putrefy beneath the water, 
I | a ſcum 
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a ſcum of white froth ariſes owing to the air ſet at liberty by putre- 
faction; which is ſuppoſed by ſome to injure the graſs, whereas it is a 
conſequence rather than a cauſe of injury, and ſhews, that the water 
has ſtagnated too long; ; and ſhould either be immediately drawn off, 
or ſupplied by a running ſtream; but the former ſhould probably be 
preferred: if the ſtems of graſs are ſo tall as to riſe above the running 
water, it is probable, that thels death and putrefaction do not ſo ſoon 


_ occur. 


Secondly. It is obſerved by gardeners, that in dry ſeaſons, if you 
begin to water any kinds of plants, you muſt continue to repeat it; 
otherwiſe that they are ſooner injured by dry weather, than thoſe 
which have not been watered. This fact alſo I think I have obſerved, 
and it may depend on the circumſtance of the roots of annual vege- 
tables ſhooting themſelves lower down in dry ſeaſons in ſearch of 
moiſture; but if this be given them in the commencement of their 
growth, they then ſhoot their roots more horizontally, and are after- 
wards in conſequence ſooner deſtroyed by the ſubſequent. dry wea- 
* Thirdly, Much cold water given ſuddenly to plants, which were 
nearly periſhing with heat and aryl will I believe ſometimes in- 
jure or deſtroy them as I ſaw occur this year, 1798, in June to ſome 
rows of garden beans; which after being flooded for one night wi- 
thered, and in part died, on the following day, which was probably 
cauſed, not by the exceſs of water, as plants of this genus would ſeem 
to bear much moiſture from an experiment of Lord Kaimes, who 
ſays in the Gentleman Farmer, that he planted a pea on ſome cot - 
ton-wool ſpread on water in a phial, and that it ſprung up, and ſhot 
roots through the cotton-wool into the water, and produced large 
| pods full of ripe ſeeds, The death of theſe beans was more probably 
occaſioned by the torpor of the ſyſtem induced by cold, as occurs to 
thoſe who have injudiciouſly drank much cold water, or plunged into 
a cold bath, when they have been previouſly much weakened by the 
_ unneceſſary 
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unneceſſary activity of the ſyſtem occaſioned by continued heat, or 
great exerciſe, See Sect. XIV. I. 1. - 


Nor is there reaſon to ſuppoſe that to whatever extent this mode of 
cultivation of graſs could be carried in this country, that any injurious 
effects in reſpect to the health of the inhabitants could be produced; 
as this mode of flooding is not by ſtagnant water, as in rice grounds; 
which D. A. J. Cavanilles, who has lately publiſhed a work on the 
cultivation of rice in the kingdom of Valencia, believes to be injurious 
to the health of the inhabitants. Magaz. Encyclop. T. 3. 

In theſe cold climates the vicinity of running ſtreams may per- 
haps be rather ſalubrious than the contrary ; as the air is cooled in hot 
weather, and warmed in cold weather, by its contact with their 
ever-changing ſurfaces, till they become frozen. I at this moment 
recolle& many, who lived to an healthy old age in the valley of the 
Trent near the very edge of the water, whoſe names I could repeat. 
But ſtagnate waters, from which putrid exhalations ariſe, produce 

agues in cold countries, as in the fens of Lincolnſhire ; and putrid fe- 
vers in hot ones; from which our armies ſuffered ſo much at St. 
Lucia both in the preſent and the laſt war. 

5. This practice of flooding is capable of being extended to a won- 
derful degree in this country, not only by hy the natural falls of 
brooks and ſprings, and by occaſionally damming them up to ſupply 
higher ſituations ; and by effectually ſpreading the land- floods from 
3 ſhowers over the inferior lands to a great extent. And 
laſtly, the water, which is now dammed up to ſupply the numerous 
mills, might be diffuſed in rills over a thouſand meadows, or part of 
it be raiſed by pumps to higher grounds; and thus fertilize and en- 

rich the country; while the grinding of corn, ſpinning of cotton, roll- 
ing iron bars, and other mechanic purpoſes, might be effected by 
wind-mills, or ſteam-engines, in almoſt every part of the iſland. 

For this purpoſe likewiſe the new method of raiſing water by the 
vis inertiz or acquired momentum of moving ſtreams might be well 
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applied, which was formerly uſed by Mr. Whitehurſt of Derby on a 
ſmall ſcale at Oulton in Cheſhire, as deſcribed with a plate of the 
machine, to which an air-veſlel is ingeniouſly added, in the Philoſo- 


phical Tranſactions for the year 1775, Vol. LXV. p. 277, and which 
is now adapted to variety of ingenious machinery by M. Boulton, 
Eſq. of Soho near Birmingham; and is well explained with two 


prints in the Repertory of Arts and Manufactures, No. LI. 
6. The following water machine, which is on the principle of 


Hiero's fountain, is deſigned to raiſe part of the water of a ſpring, or 
mall brook, where ſome feet of fall may be acquired, to a greater 


height for the purpoſe of watering higher levels of ground ; and the 
horizontal windmill with centrifugal pump is deſigned for the ſame 
purpoſe, where no fall can be acquired. We ſhall then perhaps have 


ſatiated ſome of our readers with this ſubject of watering lands, and 
may conclude with the ſhepherds in Virgil's Eclogue, 


Claudite jam rivos, Pueri, ſat prata biberunt. 
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Repreſents the ſtrata of a hill. a b is the upper ſtratum, ſuppoſe of marle ; c d is the 
ſecond ſtratum, ſuppoſe of ſand; e f repreſents the accumulated earth in the valley. 


perpendicular to the horizon, as is the common practice, as by thoſe means the 
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PLATE V. 


It is deſigned to ſhew, that in boring holes through the upper ſtratum to find that 
beneath it, they ſhould be formed perpendicular to the ſide of the mountain, and not 


hole y) is much ſhorter than the hole x x. As explained in Sea. XI. I. 5. 


Sect. XI. 1.51 
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PLATE VI. 


Is a ſection of a machine ſitailar to Hiero's fountain, but deſigned to raiſe water to a great 
perpendicular * where there is the ( convenience of a ſmall fall. 5 


"ab the An of water, 7 c c the beight o of the fall of it, ſuppoſe ten | feet, de two veſ- 


ſels of lead or iron containing, ſuppoſe, four gallons each, Fg hi #1 are veſſels of lead con- 


taining, ſuppoſe, two quarts each, op two cocks, each of which paſſes through two pipes 
opening one and cloſing the other, qr a water balance moving on its centres and turning 
the two cocks o and p, alternately, ? u and w & two air-pipes of lead one quarter or half 

an * diameter 1 5 x, q x, y 2, water pipes one inch diameter 


The pipe bc c is always full from the ſtream a b, the ſmall terns gt 4 and the hows 
one d, are ſuppoſed to have been previoully full of water, then admit water by turning 
the cock o through the pipe c e into the large ciſtern e. This water will preſs the air, 
which was in this ciſtern e up the air-pipe w x, and will force the water from the ſmall 
ciſterns g i J into the ciſterns h & and great C. At the ſame time by opening B, the water 


and condenſed air, which previouſly exiſted in the large ciſtern d, and the ſmall ones Fh, 


is diſcharged at B. After a time the water balance 7 cloſes the cocks now open, and 


opens their-antagoniſts, and the ciſterns F % & are emptied in their turn by the force of 


the condenſed air frons the ciſtern d, as the water enters into it from the pipe 6 c. 


. Ject. AI. 3.6. 
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PLATE VII. 


Is a ſection of a machine for railing water a few feet high by the power of the wind for 
ne purpoſe of draining moraſles, or of watering. lands on a higher level. 


It conſiſts of a windmill fail placed horizontally like that of a ſmoak- jack, ſurrounded. 


by an Octagon tower; the diverging rays of this tower, a b, a b, may conſiſt of two-inch 
deals only, if on a ſmall ſcale, or of brick-work if on a larger one. Theſe upright pil- 


lars are connected together by oblique horizontal boards as ſhewn at A B, by which boards 
placed horizontally from pillar to pillar, in reſpect to their length, but at an angle of 
about 45 degrees in reſpect to their breadth, ſo as to form a complete octagon including 


the horizontal windmill fail near the top of it; the wind as it ſtrikes againſt any of them, 


from whatever quarter it comes, is bent upwards and then ſtrikes againſt the horizontal 


wind-f{ail, Theſe horizontal boards, which form the ſides of the octagon, may either be 
fixed in their ſituations, or be made to turn upon an axis a little below their centres of 


gravity, fo as to cloſe themſelves on that fide of the octagon tower moſt diſtant from the 
wind. 


It may be ſuppoſed that the wind thus reflected would loſe conſiderably of its power be- 
fore it ſtrikes on the wind- ſail, but on fixing a model of ſuch a machine on the arm of a 
long whirling lever, with proper machinery to count the revolution of the wind fail, when 
thus included in a tower and moving horizontally ; and then when moved vertically as it 


was whirled on the arm of the lever with the ſame velocity, it was found on many trials 


by Mr. Edgeworth of Edgeworth Town in Ireland, and by myſelf, that the wind by being 


thus reverted upwards by a fixed planed board did not ſeem to loſe any of its power. And 
as the height of the tower may be made twice as great as the diameter of the ſail, there is 
reaſon to conclude that the power of this horizontal wind- ſail may be conſiderably greater, 


ner, 


At the bottom of the ſhaft of the wind- ſail is placed a centrifugal pump with two arms 


at C D, which has been deſcribed in mechanical authors. It conſiſts ſimply of an upright 
bored trunk, or cylinder of lead, with two oppolite arms with an adapted valve at the bot- 
tom to prevent the return of the water, and a valve at the extremity of each arm to pre- 
vent any ingreſs of air above the current of the water as it flows out. 


cccc is a circular trough to receive the ſtreams of water from C and D, to convey 
them where required. 


than if the ſame {ail Was placed nearly vertically oppoſed to the wind in the uſual man- 
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Szcr, XII. . AERATION, &c. ==" 0 


SECT. Alt: 


AERATION AND PULVERIZATION OF THE $01L, 


J. Soils contain F matters and water. Air conſiſts of 6 oxygen, nitrogen, and 
beat. Produces carbonic, nitrous, and phoſphoric acids, and volatile alkali with 
water when buried in the foil. Heat and light given out from the union of carbon 
and oxygen in a letter-wafer. Sow and ſet ſoon after the plough or ſpade. 2. Pe- 
netrability of the ſoil increaſed, and mixture of its ingredients. Retains the rains. 
Enlarges the ſurface. 3. Uſes of fallowing. Turnips ſaid not to impoveriſb the 
foil, why. 4. Fallowing injurious to rich lands, why. 5. The great advan- 

tages of Tull's drill huſbandry. Prefers horſe-hoeing to hand-hoeing. An im- 
proved drill machine. 6. Advantages of tranſplantin 1 wheat. 7. Of barrowing 
wheat in fpring. 8. Rolling wheat in Hi. „ 


As almoſt all ſoils not only contain carbon, and other inflammable 
materials, which are capable of uniting with oxygen, and thus pro- 
ducing the carbonic and other acids; "but alſo contain water, which 
by its decompoſition, when in contact with confined air, produces 
ammonia or volatile alkali by the union of its hydrogen with azote ; 
and nitre by the union of its abundant oxygen with another part of 
the abundant azote or nitrogen of the atmoſpheric air ; there is rea- 
ſon to conclude, that the great uſe of turning over the ſoil with the 
plough or ſpade depends principally in the production of theſe effects 
by the confinement of both the oxygen and the azote or nitrogen of 
the air in the interſtices of the ſoil ; and on this account we have en- 
titled this ſection the acration of the ſoil rather than the oxygenation 
O o 2 of 


Cc 
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of it, as the latter belongs to the reſpiration rather than to the nutri- 
tion of vegetables. 
When atmoſpheric air 1s impriſoned in the cavities of the ſoil by 
turning over its ſurſace, which muſt be in greater quantity, When 
the ſoil is reduced into the very ſmall fragments, which has been 
called pulverization; and when it is the leaſt preſſed down by animals 
| trampling on it, it more readily unites, I believe, with the materials 
above mentioned than iu its free ſtate ; which is probably effected by 
double or triple chemical affinities. 
For this atmoſpheric air conſiſts of oxygen, azote, and the fluid 
matter of heat; now if the heat, which occaſions the oxygen and 
azote of the atmoſphere to exiſt uncombined in the form of gaſſes, 
be attracted from them by any other material, as they are confined 
in the cavities of the ſoil, they may by their nearer approach to each 
other combine into nitrous acid; or the oxygen may in its fluid ſtate, 
not in its aerial one, more readily unite with carbon; and form a 
fluid, not an aerial, carbonic acid; which we believe to be of ſo 
much conſequence in the growth of plants, as ſhewn in Sect. X. 4. 
Add to this, that if any putrefactive proceſs be proceeding, where 
atmoſpheric air is thus impriſoned in the cavities of the foil, and by 
the loſs of its heat is converted from a gas to a fluid; that the azote 
may unite with the hydrogen of the decompoſing water, or contri- 
bute to decompoſe it; and thus to form volatile alkali, which like 
the nitrous acid, may either during the proceſs of its formation, or af- 
ter it is formed, be of effectual ſervice to vegetation, at the ſame time 
the oxygen given out from the decompoſing water may contribute 
like that of the atmoſphere to produce carbonic, nitrous, or phoſpho- 
ric acids; and thus to render carbon, phoſphorus, aud the baſis of 
nitre, capable of being abſorbed by vegetable lacteals. 
Where e e air is confined Sage with water, I well re- 
member from experiments I made long ago, by inverting a bottle fill- 
ed with air in a jar of water, that the bulk of the air was in ſome 
days 


SzcT, XII. 2. PULVERIZATION. 285 


days ſo much diminiſhed as to occupy only half the bottle, which 
probably occurs from the decompoſition of both the water and air; 
and the production of ammonia and nitrous acid, both which are be- 
lieved to be {0 ſerviceable to vegetation, as mentioned in Sect, X. 

* 

That the heat of the atmoſpheric air is given out, when oxygen 
unites with carbon, is ſhewn by the heat of hot-beds ; and of fer- 
menting ſaccharine and mucilaginous fluids, as in the production of 
ardent ſpirit 3 ; and may be beautifully ſeen in the combination of oxy- 
gen with carbon in the burning of one of thoſe common letter-wa- 
fers, which confiſt of the mucilage of flour, and red lead or mi- 
nium; not one of thoſe, which are called Iriſh wafers, and which are 
coloured with vermilion. If one of theſe minium wafers be made 
to blaze in the flame of a candle, the Oxygen contained! in the mi- 
nium unites with the carbon of the flour, and gives out a very lumin- 
ous ſpark, and conſequent great heat, and at the ſame inſtant a ſmall 
globule of melted lead drops down, and may be agreeably ſeen, if re- 
ceived on a ſheet of white paper held under it. It is alſo probable, 
that heat is emitted during the production of nitrous and of phoſ- 

phoric acids. | 

From theſe obſervations it appears, that ſeeds ſhould by ſown, and 
roots planted, ſoon after the ſoil is turned over; while the produe- 

tion of the carbonic, nitrous, and phoſphoric acids, and of volatile al- 
kali, and perhaps many other proceſſes, are proceeding, rather than 
after they are completed; and alſo while the fluid element of heat is 
paſſing from its combined ſtate, and permeating the foil, which in this 
cold climate in the vernal months mult be highly conducive to vege- 
tation. „ 

2. By thus turning over the ſoil with the plough or ſpade che pe- 
netrability of it by the roots of plants is alſo much facilitated ; and 
for this purpoſe, as well as for the admixture of atmoſpheric air, it 


can n ſcarcely be reduced i into too fine molecules, or a kind of wet pow - 
der; 
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der; for the moiſture of ſoil is as neceſſary for its being permeated 
by the young roots of plants, as its ſmall coheſion, as mentioned in 
Sect. X. 3. 6. 

Secondly, a more intimate mixture of the various ingredients, 
which moſt ſoils poſſeſs, as carbon, calcareous, argillaceous, ſiliceous, 
and magneſian earths, with various metallic oxydes, as thoſe of iron, 
and ſometimes of manganeſe, and calamy, all which by frequent 
turning over the ſoil with the plough or ſpade, become mixed ſo as 
to act on each other or on the roots of vegetables in every minute part 
of the toil. 5 

And thirdly, the vernal rains are retained by their ſinking more 
readily into the pores and cells of land recently turned over, and 
which ſtill poſſeſſes an uneven ſurface. Beſides a greater ſurface of it 
being continually expoſed to the paſſing air, and to the heavier im- 
purities, which it perpetually contains, as carbonic acid, ſoot, odours 
of many kinds. | 

3 recapitulation of theſe e TR leads us to the knows 
9 Tedge of the uſe of fallowing lands, by repeatedly turning them over 
much carbonic acid is produced in its fluid ſtate ; and perhaps ſome 
of the nitrous and phoſphoric acids; theſe may remain united with 
the vegetable recrements, or with volatile alkali, or with calcareous 
earth. 2. The parts of the ſoil may become better mixed together, 
and thus either chemically affect each other to their mutual meliora- 
tion; or they may more uniformly ſupply nutriment to the roots, 
which penetrate it. 3. The ſoil may become broken into a moiſt 
powder, and may thus be more eaſily permeated, and ſupply a greater 
ſurface of its cavities for the vegetable abſorbents to apply themſelves 
to. 4. Unprofitable plants, or weeds, not being permitted to grow on 
it, or their being perpetually ploughed under the ſoil in thens early 
8 much vas nutriment will be reſerved by not being ex- 
beaded; or it will be increaſed by the ſaccharine and mucilaginous 
matter of the young plants, which are thus buricd 1n it, 


It 
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It ſhould be added, that ſome plants are ſaid not to impoveriſh 
the ground, on which they have grown during their herbaceous ſtate, 
before the ſeed-ſtems have en z as turnips, when drawn up and 
carried away to feed cattle or ſheep on other grounds, This has been 
aſcribed by. ſome authors to the ſoil having been ſhaded by their thick 
foliage, and thus not having ſuffered ſo much by evaporation. Some 
have aſcribed this ſuppoſed melioration of the ſoil to its having been 
fcreened or overſhadowed by the thicker foliage of ſuch crops; and 
that as the putrefactive proceſs of vegetable recrements proceeds beſt 
in damp and confined air, as wood decays ſooneſt in cellars, they ſup- 
poſe the foil may thus become improved. But Mr. Tull ſeems either 
to doubt the fact, or to attribute it to the ground, where ſuch plants 
are cultivated, being uſually once or twice hoed ; and thus in effect to 


have been allowed by the repeated aeration and pulverization of the 
ſoil, and the deſtruction of innumerable weeds. 


If nevertheleſs the fact be true, not only all the circumſtances above | 
mentioned may contribute to produce it, but alſo, as it appears by the 
experiments of Prieſtley and Ingenhouſe, that though the perſpirable 
matter of vegetable leaves gives out oxygen in the ſunſhine, yet that 
it gives out carbonic acid in the ſhade; which even in its aerial or 
gaſſeous form is much heavier than common air, and will therefore 
ſubſide on the earth in the ſhade of this perſpiring foliage, and con- 
tribute to enrich the ſoil by the hourly addition of carbon. 
4. Nevertheleſs where the ſoil is already replete with manures, 
and theſe proceſſes productive of carbonic, nitrous, and phoſphoric 
acids, and of volatile alkali, are going on in proper abundance ; ſuch | 
| ſoils muſt be injured by being too frequently turned over in ſummer 
fallowing; and thus by expoſing too great a ſurface, and that too fre- 
quently, to the air, the ſunſhine, and the rain ; by which much of 
the fluid carbonic acid will be converted into aerial carbonic acid, and 
eſcape, as well as the phoſphorus and the ingredients in their ſtate pre- 
vious to the production of nitrous acid, and of the volatile alkali. On 
6 : | this 
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this account in the manufacture of nitre in France, Spain, and 
Pruſſia, it is directed to cover the compoſt of foil and animal recre- 
ments with a ſhed to prevent too great exhalation and ablution. 
Hence though a ſummer fallow may be of advantage to a poor ſoil, 
which has nothing to loſe ; it muſt be difadvantageous toa rich One, 
which has nothing to gain. ; 
„ Lord Dondonald in "bis work on the Connection of Agriculture = 
and Chemiftry ingenioufly ſuppoſes, that ſoils become injured, 
when much expoſed to the air by fallowing, from the carbon or 
other inflammable matters uniting with oxygen; and that then be- 
ing again combined with other 0 they become inſoluble, pro- 
e limeſtone, calcareous nitre, and phoſphat of lime. But there 
18 Andie injury to foil by frequent fallowing, which J ſuſpe& to be 
more extenſive, from the eſcape of carbonic 2610 or of nitrous acid, 
or of ammonia, into the atmoſphere in the form of gas, as above 
mentioned ; or their being waſhed away by rains. 
5. Hence the great advagtiges of Mr.Tull's ingenious divorecy of 
the drill huſbandry are eaſily niderfived, 1. By fake the wheat in 
rows, ſcattered by a drill-plough at regular diſtances, and buried at a 
regular depth, the grain is neither crowded, nor too thinly diſperſed, 
2, Nor are the roots buried either too deep in the ſoil, or too ſhal- 
low. 3. By turning the ſoil firſt from the rows in the ſpring for a 
week or two, and then turning it up againſt the rows, the ſoil be- 
comes newly aerated with all the good — in conſequence. 4 4. It 
becomes more penetrable by the ſaperficia roots of the corn. 5. By 
raiſing it to the ſecond joint of the corn-ſtems, four or ſix new roots 
with new ſtems will ſhoot out, generated by the caudex of the ſe- 
cond leaf of the corn-ſtem ; which is now within the ſoil, or in 
contact with it, as explained in Sect. IX. 3. 1. and 7, XVI. 2. 2. 
Thus Mr. Tull's method of heaping foil againſt wheat-plants up 
to the ſecond joint anſwers in ſome degree the ſame purpoſe, as 
tranſplanting the roots, and ſetting them deeper in the ſoil with 


much 
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much leſs expence of labour. But for the more perfect pulveriza- 
tion of the ſoil, and the more complete aeration of it, he inſiſts much 
on the preference of horſe-hoeing to hand-hoeing ; as the former 
paſſes deeper into the foil, and thus expoſes a greater quantity of it 
to the air; and eſpecially of that part of it, which before lay too 
much beneath the ſurface to be previouſly much affected by the in- 
cumbent atmoſphere. But the great objection to the uſe of the 
horſe-hoe is, that the alternate rows of corn muſt be placed at too 
great a diſtance, as will be again ſpoken of in Sect. XVI. 2. 2. 

To the many advantages of the drill huſbandry above recited Mr. 
Tull adds, that where the ſpring-turnips are uſed too late in the 
year, there is not time to bring the land into tilth for barley, and 
there 1s a loſs of the barley crop in conſequence ; which he ſays is 
_ entirely remedied by the drilling method ; for by that the land may 
be almoſt as well tilled before the turnips are caten or taken off, as it 


can afterwards.” Huſbandry, Chap, VIII. p. 89. 


So many great advantages ſeem to accrue from Mr. Tull's method 
of drill-ſowing and horſe- Weng that a curious queſtion offers itſelf, 
Why it has not been more den adopted ? Firſt, I ſuppoſe, be- 


cCauſe it is difficult to teach any thing new to adult ignorance, fo that 


the maſter muſt for ſome time attend the proceſs with his own eye. 
Secondly, I believe the axle-tree of Mr.Tull's ſowing machine did not 
accurately emit the proper quantity of ſeed from the hopper, and was 
liable to bruiſe and deſtroy ſome of it in its paſſage. And thirdly, 
that the improved drill machine of Mr, Cook's patent is too expen- 
ſive for the purchaſe of ſmall farmers, who fear that it may not an- 
{wer the expected advantages. 

J have therefore given a print at the end of this work of a machine 
conſtrued on a 8 plan, which is ſimply an improvement of that 
deſcribed in Mr, Tull's book, by enlarging that part of the axle-tree 
which delivers the grain, into a eolinder of {ome inches diameter 


9 4 | with 
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with excavations in the rim; which rim riſes above the ſurface of 
the corn in the ſeed- box, and lets drop again into the ſeed-box, what- 
ever grains fill the holes above the level of the rim, as that ſide of the 
cylinder aſcends. Whence the quantity delivered is uniform, and no 
grains are in the way to be bruiſed or injured, as explained at large 
aloe: with the Priut; : and the whole machine is ſimple, and of 
mall expence. 

6. The molt effectual mathod of obtaining the oreat combined ad- 
vantages of aeration and pulverization of the ſoil is by tranſplanting 
the roots of wheat, aud parting them, as already ſpoken of in Sect. IX. 
3. 7. By taking vp the roots and replanting them in ſoil lately turn- 
ed over, and conſequently expoſed to the air, which is now confined: 

im its interſtices, all the advantages already mentioned are efteQually 
received, from the new made fluid, carbonic, nitrous, and phoſphoric 
acids, and from the ammonia, and other unnamed combinations. Se- 
condly, all the advantages ariſing from the eaſy penetrability of the 
looſe ſoil by the root- fibres, Which are believed by Mr. Tull to put out 
more radicles with abſorbent mouths at every part, where they are 
difſevered, like a bruſh or pencil of hairs. "Thirdly, by parting the 
root-ſcions from each other they acquire greater ſpace of air for their 
| reſpiring leaves, and of ſoil for their abſorbent roots. Whereas when 
too many ſtems ariſe from one root, or many ſeeds are ſown near 
together, a tuſſock is produced in a conical form riting higheſt in 
the center; which ſeems to be occaſioned by the conteſt; of the ſtems 
for air and light ; ; their roots alſo muſt deſcend lower in their conteſt 
for Dn Pg and for other advantages of the foil ; whence many of 
theſe crowded ſtems become barren, producing no ears, or ill corned 
ones. 

Another benefit from tranſplanting corn is owing to the quicker 
tendency to fructification, and conſequent ſooner ripening of the 
grain. Thus tranſplanted garden beans aud tranſplanted brocoli 
flower ſooner, and 1 pale produce leſs ſtems or ſtraw, as men- 


tioned 
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tioned in Set. XVI. 1.2. I am alſo well informed by the Rev. Mr. 


Pole of Radborne, that the roots of thoſe turnips, which weredrawn 
out of the ground and tranſplanted, became confiderably larger than 
thoſe, which were only hoed in the common manner; which I ſup- 
poſe to have been owing to many of the extremities of the roots hav- 
ing been torn off in an wing them out of the ground; and that thence 
the tendency to ſhoot up the new central lee 1s delayed, and the re- 
ſervoir of nouriſhment accumulated in the tuberous root is thus in- 
creaſed in quantity, as ſeveral of theſe turnips weighed ten and eleven 
pounds; and hence probably the tranſplanting turnips by means of 
a cylindrical ſpade deſcribed in Vol. IV. of the Bath Society, which 
tears the roots leſs, might not have been ſo advantageous, Something 
ſimilar occurs in tranſplanting fruit-trees. See Sect. XV. 2. 4. 
But the great advantage of tranſplanting wheat above the drill- 
huſbandry conſiſts in being able at the ſame time to divide the root- 
ſcions from each other; and thus not only to prevent their crowd- 
ing each other, but alſo wonderfully to increaſe the product from a 
ſingle grain, with many other advantages mentioned by Mr, Bogle 
in the works of the Bath Society, Vol. III. p. 494. 

Another great advantage of tranſplanting wheat conſiſts i in this, that 
it may be Swe in a 8 one acre of which will produce ſets for 
one hundred acres, if they be divided and planted at nine inches diſ- 
tance from each other; and as they are not to be tranſplanted till the 
ſpring, wheat may be thus cultivated in moiſter ſituations than would 
otherwiſe be friendly to its growth. 1 

And that. a clean crop may be certainly thus procured ; + becauſe if 
the land be ploughed immediately before the plants are ſet out, the 
corn will ſpring much quicker from the plants, than the weeds from 
their ſeeds; and the corn will thence bear down the growth of the | 

weeds. 
For many other particulars the reader is referred to the ingenious 


paper of Mr. Bogle above mentioned, who thinks the tranſplanting 
Pp2 might 
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might be done by boys and girls at a ſmall expence; I ſhall only 
add, that rape-ſeed, which is generally ſown in Auguſt, and not reaped 
till the Auguſt following, might be profitably tranſplanted, as well as 


peas and beats, And laſtly, that it 1s probable, that ſome means of 
making the holes to receive the plants might be much expedited by 
= broad wheel to be drawn by a man or hotſs with prominent pegs 


on its periphery two inches tall, and nine inches aſunder, 

7. Another means of aeration and of pulverization has been uſed N 
in reſpect to wheat crops by many with advantage, and that is by 
drawing a lightiſh harrow over a wheat- crop in the ſpring, which, 


where a crop 1s thin, 1s particularly recommended ; and may allo be 


of ſervice where it is too thick. 6 
The harrow by breaking the clods, and by turning up the ſoil againſt 


the ſtems of many plants, earths them deeper as in hoeing ; and thus 
by burying the ſecond joint occaſions it to tiller, or ſhoot out new 


root-ſcions; at the ſame time the earth is expoſed to the air, and 


many weeds are rooted up and covered, and ſome roots of the corn. 
The drawing a ſharp harrow over a field of wheat in the ſpring 


muſt cut or tear many of the roots of thoſe ſtems, which it comes 
near, which according to Mr. Tull's theory would ſhoot out many 


new radicles, or pencils of fine roots, and thus acquire more nouriſh- 
ment. But I ſuſpect that tearing of many of the root- fibres prevents 


the too luxuriant growth of hs ſtem and leaves, and thence ſooner 


produces the frodification, as in tranſplanting. At the ſame time the 
earth being looſened becomes more penetrable to the remaining roots, 
as well as more nutritive from its aeration. 

Others have even ploughed a field at this ſeaſon with good effect, 


as Mr. Bogle aſſerts; but both of them appear to be 925 inferior 


kinds of art | huſbandry ; and the former may ſo far be of conſider- 
able utility. 


8. Another method of aerating and pulverizing the ſoil of a wheat 
field in ſpring is by rolling it, which may be done before or after the 
4 | | | | | | uſe 
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uſe of the harrow, or without it. As the ſurface of a wheat field is 

generally left rough with clods or eminences, the preſſure of a hea- 
vyiſh roller will not only pulverize theſe, and thus expoſe their inte- 
rior ſurface to the air, and raiſe the ſoil round the wheat- ſtems above 
the ſecond joint, and thus induce them to ſhoot out new root- ſcions, 
or tiller ; but will alſo preſs down the wheat roots into the ſoil, and 
thus alſo promote the growth of new ſtems, as mentioned in Sect. 
XVI. 2. 5. if it be performed, when the ground is neither too wet 
nor too dry for ſuch an operation. 
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SECT Xl; 


OF LIGHT, HEAT, ELECTRICITY. 


I. 1. LicuT and heat are different fluids. Light does not beat tranſparent bodies. 
A glaſs fire-ſereen, combines with epake bodies, and beat is detruded. 2. Light 
combines with ſolid oxygen, and with heat converts it into gas. Perſpiration of 
plants is decompoſed by light. The hydrogen retained gives the green colour. Ma- 
ter hyper-oxygenated, Oxygenated marine acid. Colourleſs nitrous acid. A branch 
immerſed in carbonic acid and water. 3. Etiolation of vegetables. Bleaching ow- 
ing to oxygen. Colour of plants to hydrogen, and the yellow tan of the ſein. Pure 
air from dew. Perſpiration of plants oxygenated. Light tans living bodies, and 
bleaches dead ones, both vegetable and animal. 4. Uſe of light in vegetable reſpi- 
: ration. Plants do not refpire in the night. Truffles and fungi live without light, 
| 5. Spring water frequently oxygenated. Air liberated by points. 6. Plants re- 


5 quire oxygen. Fallacy of contrary experiments. II. 1. HEAT univerſal. Counter- 
5 acts gravitation, Is the cauſe of fluidity, and of aeriform ſtate. Particles of mat- 
g ter do not touch. Heat becomes combined. Is ſet at liberty in production of acids. 
1 In freezing water. 2. Froſt deſtroys fluidity. Ice expands. Separates compound 
: fluids from each other, and burſts the veſſels of plants. Not of evergreens. Rime 


: frofts and black froſts. Low ſituations not proper for gardens. Uſe of coping ſtones 
i 1 oe fruit- walls. Rows of young peas from S. E. to S. V. Bend fig-trees on the 
ground. Froſt erroneouſly believed to meliorate the ſoil, and to be wholeſome. Clay 
rendered denſer by froſt. Snow protects plants. Animals covered with ſnow are 
not wet or ſtarved. Lichen rangiferinus. 3. Cold defiroys vegetable irritability. 


þ Heat is a ſtimulus. Acquired habits of plants. 4. Cold produced by evaporation. 
p Plants not to be watered in the ſunſhine. III. 1, ELECTRICITY con/ifts of two 
7 fluids. Forwards the growth of plants whether poſitive or negative. Lightning 
| deſtroys them, 2, It alſiſts the decompoſition of water in vegetables. 3. Clouds 
1 | 6 are 
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are generally electriſad plus. Experiment on vapour. Nai, from hydro gen and 
oxygen. Thunder ſhowers, 4. Elefiric points to collect dew, and promote ve- 
 getation, Electric Clock, . 


I. I. PHILOSOPHERS are not yet agreed, whether light and heat be the 
fame fluid under different modifications, or two different fluids, which: 
exiſt frequently together. The latter opinion ſeems to be more pro- 
bable from the circumNances related below, and alſo from the ana- 
logy of other aqueous, aerial, or ethereal fluids, which appear to con- 
ſiſt of two other fluids combined or diffuſed with each other. Thus 
water conſiſts of oxygen and hydrogen combined together. Atmo- 
fpheric air of oxygen and nitrogen diffuſed together, Electricity pro- 
bably conſiſts of two fluids, Which may be termed vitreous and re- 
ſinous electricity. Magnetiſm alſo probably conſiſts of two fluids, 
which conſtitute northern and ſouthern polarity. The power of at- 
traction ſeems to conſiſt of gravitation and of chemical affinity. And 
laſtly, the element of fire conſiſts I ſuppoſe of light and heat. 
The diſſimilarity of light and heat is evinced by this ſimple cir- 
cumſtance; that as light gives no heat to tranſparent bodies, which 
the emanations os 3 do, there is reaſon to believe them to be 
different fluids. Thus when ſmoke is blown near the focus of a large 
burning glaſs, it does not aſcend; which ſhews, that the air is not 
heated al rarified by it; though it would burn or vitrify in an in- 
ſtant any opake body, which might be oppoſed to it; but the ema- 
nations of heat from a fire ſoon rarify and warm the air in its vicinity, 
cauſing it to aſcend, as may be ſeen by a ſpiral card-vann placed over 
| chimney-piece, and which is agreeably ſeen in the uſe of the new 
glaſs fire-ſcreens of Pariſian invention, which placed before a parlour 

5 permit the rays of light to pals, but intercept the emanations of 
fluid heat. 
WMhence it would ſeem, that light does not itſelf communicate heat 
to opake bodies, When it falls on "them; but combines with them, . 
and 
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and by that union heat is detruded or given out; which heat may 


produce inflammation of the material, if it be of an inflammable na- 


ture, by uniting it with the oxygen of the atmoſphere ; and thus 


producing an Auction of more heat from the oxygen, and greater in- 
flammation of the burning body. 


2. Another eſſential eee between light and b conſiſts in 


the particular attraction of the former to oxygen; inſomuch that by 


their union the combined or ſolid oxygen becomes changed into an 
aerial, or gaſſeous ſtate; as conſtantly occurs, when ihe ſun. ſhines 
on the hyper-oxygenated water, which is perſpired or exhaled from 


plants, as mentioned in Botanic Garden, Vol. I. Cant. IV. I. 25. But 
as an addition of heat ſeems neceſſary to the converſion of a ſolid or 


fluid body into an aerial or gafſeous one, I ſuppoſe the ſun's light at 


the ſame time by combating alſo with the water ſets at liberty ſome | 


latent heat from it, which gives wings to the oxygen. 
The water perſpired by plants, when expoſed to the ſunſhine, is 
believed to be decompoſed, as it eſcapes from the fine extremities of 


the exbalent or perſpirative veſſels of plants; and that the hydrogen 
is reabſorbed by the mouths of thoſe veſſels, as explained in Botanic 


Garden, Vol. I. note 34. That this happens to a certain degree is : 


evinced by etiolated or blanched vegetable leaves becoming green, 


when expoſed to the ſunſhine in a ow days; which is, L believe, 
produced by their retaining the hydrogen of the water they perſpire, 
as it is decompoſed by the tia? s light. 

But it is alſo probable, that the perſpired fluid of plants i is previ- 
ouſly hyper-oxygenated in the vegetable circulation. Firſt, becauſe 
there is never perceived any ſmell of hydrogen to attend this proceſs 
of liberating oxygen by the ſun's light. And ſecondly, becauſe the fol- 


lowing productions of oxygen gas by the ſun's light are ſimilar phe- 


nomena ; though I ſuppoſe the points or hairs on vegetable leaves may 


contribute to the eſcape of the oxygen, as explained in Botanic Gar- 
den, Vol. I. note 10. 


Sir 
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Sir Benj. Thompſon, now Count Rumford, in a paper publiſhed in 
Philoſ. Tranſact. Vol. LXXVII. put thirty grains of raw filk previ- 
ouſly waſhed into ſome ſpring water, and expoſing it ſome hours to 
the ſunſhine obtained from it very pure vital air, or oxygen gas. In 
that experiment the ſpring water ſeems to have been in a ſtate of hy- 
per-oxygenation, and the points or fine edges of the raw filk to have 
aſſiſted its liberation from the water in the ſunſhine, as explained in 
Botanic Garden, Vol. II. note on fucus. 2. The hyper-oxygenated 
marine acid is known very haſtily to part with its ſuperabundant 
oxygen in the ſunſhine, 3. Mr. Scheele inverted a glaſs veſſel filled 
with colourleſs nitrous acid into another glaſs-veſſel containing the 
ſame acid; and on expoſing them to the ſun's light, the inverted glaſs 
became partly filled with pure air, and the acid at the lame time be- 
came coloured, Crell's Annal. 1786. 

As water contains 85 hundredth parts of oxygen to 15 of hydro- 
gen, it may become much oxygenated occaſionally by a ſmall loſs of 
hydrogen in the vegetable ſyſtem ; or by the carbonic acid being de- 
compoſed in plants by the ſecretion of carbon, which conſtitutes ſo 
great a part of them; and that on both of theſe accounts they may 

Yield oxygen gas, when expoſed to the ſun's light, as appears from the 
following experiment related from Von Uſlar by G. Schmeiſſer. Ob- 
ſervat. on Plants. Creech, Edinburgh, p. 92. 

If two branches of a plant are immerſed, one in common water, and 
the other in water impregnated with carbonic acid, we then find, 
that the branch immerſed in the latter yields a much greater quan- 
tity of oxygenous gas in the ſunſhine than the other, The difference 
in ſome experiments has been found in the proportion of 264 to 1, 
But the proportions vary when different plants are ſubjected to trial. 
Thus the carbonie acid, with which the water is impregnated, is de- 
compoled by the branch, the carbon apparently enters into the con- 


ſtitution of the pants while the oxygen is ſet at liberty, and eſcapes 
aq in 
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in the form of gas in the ſunſhine ; but not in the night, as then the 


carbon is perſpired along with it. 


3. A third eie in which the effects of light differ eſſen- 
tially from thoſe of heat, appears in the blanching or eticlation of ve- 
getables ; under whatever temperature of heat a pant! is kept, it be- 
comes white, if the light be excluded from it, and is ſo far diſeaſed, 
as mentioned in Sect. XIV. 2. 4: Whence all vegetables turn towards 


the window, if confined in a room, and in Jens woods grow taller, 


than in open grounds, for the purpoſe of acquiring acceſs to this ne- 
ceſſary fluid. On this ſubject many experiments are related by M. 
Senebier on vegetables confined in a dark cavern. 

From the experiment laſt related of the nitrous acid becoming co- 


loured, when the ſuperabundant oxygen was volatilized by the fan* 3 


light, or attracted from it; and from the experiments of bleaching 


cotton by the hyper-oxygenated marine acid, where the union of | 


oxygen with the colouring matter ſeems to deftroy the latter by 
forming a new acid, which is colourleſs, it appears, that the abſence 


of oxygen occaſions the colour of vegetable bodies, probably by the 


accumulation of hydrogen ; and that on this account, when they are 


ſecluded from the light, they become white, or blanched, or etiolat- 


ed, by their not bans | in a ſituation to part with ſo much Oxygen, 
as when they are expoſed to the light. 


Hence plants growing in the ſhade are white, and become green 


by being expoſed to the fun? s light; for their natural colour being 
blue, the a addition of hydrogen adds yellow to this blue, and tans them 


green. 
I ſuppoſe a ſimilar circumſtance takes place in animal bodies ; their 


perſpirable matter is probably hyper-oxygenated ; and, as it eſcapes 


in the ſunſhine, loſes its ſuperabundant oxygen; and by the hydro- 


gen being retained the ſkin becomes 7anned yellow. Though this 


muſt occur in leſs quantity in animals, as they perſpire ſo mak leſs 
4 than 
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than vegetables; and the greateſt part of their perſpired matter, which 
exhales from the lungs, 1s not expoſed to the ſun's light. In proof 
of this 1t muſt be obſerved, that both vegetable and animal ſubſtances 
become bleached white by the ſun-beams and water, when they are 
dead, as cabbage-ſtalks, bones, ivory, tallow, bees-wax, linen and cotton 
cloth; and hence, I ſuppoſe, the copper coloured natives of ſunny 
countries might become etiolated, or blanched, by being kept from 
their infancy in the dark, or removed for a few generations to more 
northern climates. 
It is probable, that on a ſunny morning much pure air becomes 
ſeparated from the dew by means of the points of vegetables, on 
which it adheres, and much inflammable air imbibed by the vegeta- 
ble, or combined with it ; and, by the ſun's light thus decompoſing 
water, the effects of it in bleaching linen An to depend; the 
water is decompoſed by the light at the ends or points of the cotton 
or thread; and the vital air unites with the phlogiſtic or colouring 
matters of the cloth; and produces a new acid, which is either itſelf 
colourleſs, or waſhes out; at the ſame time the hydrogen or inflam- 
mable part of the water eſcapes. Hence there ſeems a reaſon, why 
cotton bleaches ſo much ſooner than linen; viz. becauſe its fibres are 
three or four times ſhorter, and therefore protrude ſo many more 
points ; which ſeem to facilitate the liberation of the vital air from 
| the inflammable part of the water. 

A ſun-flower three feet and a half high, according to the experi- 
ment of Dr. Hales, perſpired two pints in one day, (vegetable ſtatics) 
which is many times as much in proportion to its ſurface, as is per- 
ſpired from the ſurface and lungs of animal bodies ; it follows, that 
the vital air, liberated from the ſurface of plants by the ſunſhine, muſt 

much exceed the quantity of it abſorbed by their reſpiration ; and 

that hence they improve the air, in which they live, during the light 
part of the day; and thus blanched vegetables wall rz e 
. q 2 tanned 
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I 
tanned into green by the ſun's light, than etiolated animal bodies will 
become zZanned yellow by the ſame means. 


Laſtly. This retention of the hydrogen on the ſkins of vegetables 


and animals, when their perfpirable matter is decompoſed by the ſun's 
light, and by which the former becomes green, and the latter yel- 
low, 1s evidently owing to the power of life ; becauſe when either 


of them are dead, the action of the ſunſhine on the water ſprinkled 
on them again blanches them, or bleaches them white. 

It is dane e evident, that the curious diſcovery of Dr. Prieſtley, that 
his green vegetable matter, and other aquatic plants, gave out vital 


air, when the ſun ſhone upon them ; and the leaves of other plants 


did the ſame when immerſed in water, as obſerved by Mr, Ingen- 
houz, refer to the perſpiration of vegetables, not to their reſpiration. 
Becauſe Dr. Prieſtley obſerved the pure air to come from both fides 
of the leaves, and even from the ſtalks of a water-flag, whereas one 
ſide of the leaf only ſerves the office of lungs, and certainly not the 
ſtalks. Exper. on Air, Vol. III. And thus in reſpe& to the circum- 
ſtance, in which plants and animals ſeemed the fartheſt removed from 


each other, I mean in their ſuppoſed mode of reſpiration, by which 
one was believed to purify the air, which the other had injured, they 
ſeem to differ only in degree; and the mans *4 between them re- 


mains unbroken. 

4. The conteſt for light, as well as for air, which is ſo viſible in 
the growth of vegetables, as deſcribed in Botanic Garden, Vol. 1I. 
note on cuſcuta, ſhews the former to be of great conſequence to their 
exiſtence as well as the latter. Thus many flowers follow the ſun 
during the courſe of the day by the nutation of the ſtalks, not by 
the rotation of them, as obſerved in the ſun-flower by Dr. Hales ; 
and the leaves of all plants endeavour to turn their upper ſurface to 


the light, which is their reſpiratory organs or lungs, as ſhewn in 


Sect. IV. . 
The 
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be 


The great uſe of all plants turning their upper ſurfaces of their 
leaves to the light is thus intelligible ; the water perſpired from thoſe 
ſurfaces is hyper-oxygenated ; and, as it eſcapes from the ſharp edges 
of the mouths of the perſpiring veſſels, when acted upon by the ſun's 
light, gives out oxygen; which oxygen, thus liberated from the per- 
ſpired water, and added to that of the common atmoſphere, preſents 
to the reſpiratory terminations of the pulmonary arteries on the upper 
ſurfaces of leaves an atmoſphere more replete with vital air. 

This neceſſity of light to the reſpiration of vegetables is ſo gr eat, 
that there is reaſon to believe, that many plants 4 not reſpire Juring 
the night, but exiſt in a torpid ſtate like winter ſleeping 8 
Thus the mimoſa, ſenſible plant, and many others, cloſe the upper 
ſurfaces of their oppoſite leaves together during the night, and thus 
preclude them both from the air and light. And the internal ſur- 
faces of innumerable flowers, which are their reſpiratory Organs, are 
| cloſed during the night, and thus unexpoſed both to light and air. 

I be fungi e 5 ge which are termed vegetables, becauſe 
they are fixed to the earth, or to the ſtones, or trees, or timber, 
where they are found, can exiſt without light or much air; as ap- 
| pears in the truffle, which never appears NS ground ; and by other 
fungi, which grow in dark cellars; and in e muſhrooms, 
which are cultivated beneath beds of ſtraw. From this circumſtance 
of their exiſting without light, and from their ſmell of volatile al- 
kali, like burnt feathers, when they are burnt, and from their taſte 
when cooked and eaten, they ſeem to approximate to the animal 
kingdom. 
5. Laſtly. It may nevertheleſs be ſuſpected, that i in many of the 
experiments of Dr. Prieſtley and Dr. Ingenhouz, the production of 
vital air might be ſimply owing to the action of the ſun's light on 
the water, in which the vegetables were immerſed, like that from 
the ilk in the experiment of Count Rumford; and that the fine 
poiuts, or ſharp edges of thoſe bodies, contributed only to 2 
5 the 


2 28 — £ ** Jos Het 2 * : f - 24:5 ” "x T5 þ - - 7 art - q £ £ F -* Me - EY ” * 4 n 4 8 + * 2 = 7 * N A 5 1 2 * . - , wy * K * 247; — oj 4 
F rea A Ds fn. on Ee Ap OR LE ECT ' "7% 2 , bc - att 3 $ ; r „ . N = 
J..... ᷣ ot OO ⁵² m p , ̃ OOO ROW, . oe DRE GE NS 
4 „ 


2 2 * 8 . * 3 5 3 * g 2 5 N WES a me FR, * 9 Wn 
3 OE, RF fey = ATE 2 Va IIS 


— 
. N 


35 LIGHT, HEAT, Sacr. XIII. 1. 6. 


the liberation of it, when expoſed to the ſunſhine, which thus diſ- 


oxygenate the water by their united effect. 

This appears on immerſing a dry hairy leaf in water freſh from a 
pump, innumerable globules like quickſilver appear on almoſt every 
point; for the extremities of theſe points attract the particles of wa- 
ter leſs forcibly, than thoſe particles attract each other; hence the 
contained air, Whoſe elaſticity was but juſt balanced by the attractive 


power of the ſurrounding particles of water to each other, finds at 


the point of each fibre a ie where the refiſtance to its expanſion 


is leſs; and in conſequence it there expands, and becomes a bubble of 


air. It is eaſy to foreſee, that the rays of the ſunſhine, by being re- 
fracted and in part reflected by the two ſurfaces of theſe minute air- 
bubbles, muſt impart to them much more heat than to the tranſpa- 


rent water; and thus facilitate their aſcent by further expanding 
them; and that the points of vegetables attract the particles of water 
leſs, than they attract each other, is ſeen by the ſpherical form of 
dew- drops on the points of graſs. 


6. It may be added in this place, that there may alſo be a fallacy 
in the ſuppoſed reſults of thoſe experiments, where plants have been 
confined in hydrogen or azote mixed with atmoſpheric air; and have 


been believed to have vegetated more vigorouſly, and to have me- 
liorated the air. In theſe experiments I ſuſpeR, that the impure part 


of the air was attracted by the water, and taken up by the abſorbents 
of the roots of the plants from the water, rather than by the abſorbents 
of their leaves or ſtems in the air; and that the melioration of the air 
was occaſioned, as above deſcribed, by the action of the light on the 
water perſpired from the ſurface of the plant, or liberated by its 
points from the water, with which part of it was covered. This is 


rendered more probable, becauſe plants and ſeeds in the experiments 


of others ceaſed to vegetate in thoſe gaſſes, which were totally de- 


prived of oxygen, as in M, Scheele 8 experiments on 0 growth of 
ſeeds. 


2 1 The 
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II. 1. The fluid matter of heat is one of the moſt extenſive ele- 
ments in nature, perhaps next to that of gravitation; all other bodies 
are immerſed in it, and are preſerved in their preſent ſtate of ſolidity 
or fluidity by the different attraction of their particles to the matter 
of heat, which thus counteracts the powers of gravitation, and of 
chemical affinity, which would otherwiſe compreſs them into one 
ſolid chaotic mals ! 

Since all known bodies are contraCtible into leſs ſpace by depriving 
them of ſome portion of their heat ; and as there is no part of nature 
totally deprived of heat ; there is reaſon to believe, that the particles 
of bodies do not touch, but are held towards each other by their ſelf- 
attraction, or recede from each other by their attraction to the maſs 
of heat, which ſurrounds them ; and thus exiſt 1 in an equilibrium be- 
tween theſe two powers. 

If more of the matter of heat be applied to them, they recede far- 
ther from each other, and become fluid ; if ſtill more be applied, they 


take an aerial form, and are termed gaſſes; and it is probable, that 


the ethereal fluid of electricity may 110 be diffuſed with heat, as well 
as the ethereal fluid of light. | 

Thus when water 1s heated to a certain his it would inſtantly 
aſſume the form of ſteam, but for the preſſure of the atmoſphere ; 
which prevents this change from taking place ſo eafily ; the ſame is 
true of quickſilver, diamonds, and of perhaps all other bodies in na- 
ture; they would firſt become fluid, and then aeriform, by appro- 
priated degrees of heat. On the contrary, this elaſtic matter of heat, 
termed e in the new nomenclature of the French academi- 
cians, is liable to become conſolidated itſelf in its combinations with 
ſome bodies, as certainly in nitre, and probably in combuſtible bodies, 
as ſulphur and charcoal, | 

This combined heat 1s univerſally ſet at liberty i in the production 
of acids by the union of oxygen with all inflammable bodies, as ſhewn 
in Sect. XII. 1. It is alſo taken from ſome bodies by the vicinity of 
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very cold ones, as water when frozen loſes ſuddenly a part of its 


combined heat, at the moment it becomes ice. 

2. It is evident, that without fluidity the blood or juices can not 
circulate in ana or in vegetable veſſels; whence ſo great a dimi- 
nution of heat as to produce froſt on this account would deſtroy them 


if long continued; at the ſame time too great a deduction of heat is 


known to deſtroy the irritability of animal as well as of vegetable 
fibres, and muſt on this account alſo prevent the circulation of their 
fluids, and occaſion the mortification of parts of them, or the death 
of the whole. But when fluids are converted into ice, the bulk of 


them is enlarged to a conſiderable degree, and that with ſuch vio- 


lence as to burſt iron veſſels, as bombs, which are filled with water. 


Whence in this manner alſo froſt deſtroys thoſe parts of vegetables, 
which are moſt ſucculent ; as the early ſhoots of aſh trees, and other 


young plants, are frequently deſtroyed 1 in the beginning of May * a 
froſty night. 

The veſſels of theſe ſucculent parts of plate are diltended and 
burſt by the expanſion of their frozen fluids; while the drier or more 


reſinous vegetables, as pines, yews, laurels, and other evergreens, are 


leſs liable to injury from cold. The trees in valleys are on this ac- 
count more liable to injury by the vernal froſts, than thoſe on emi- 
nences; becauſe their early ſucculent ſhoots appear ſooner in the 
„ 

Another method, by which the at of Feenlng may deſtroy vege- 


table life, may be by ſeparating ſome part of their fluids from other 
parts of them. Thus when wine, or vinegar, or ſalt and water, or 


clay diffuſed in water, and perhaps milk, are frozen; the watery 
part, as it congeals, protrudes from its forming cryſtals the ſpirit, the 


acid, the falt, the clay, and probably the opake particles of the milk 
and by a fimilar proceſs on vegetable and perhaps on animal fluids, 


when expoſed to great cold, they may be rendered unfit for future 


circulation or life. See Sect, XV, 4. 1. 
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The expanſion of ice nevertheleſs well accounts for the greater 
miſchief which is ſometimes done by vernal froſt, when preceded by 
much rain, or miſt, or dew, as by hoar-froſt, than by the dry froſts 
without rime, called black froſts; as the vegetable veſſels are then 
fuller of fluids. But when miſt or dew attends a froſty night, but 
has not preceded it, I ſuppoſe a hoar froſt may be leſs injurious than 
a black froſt; as the caſe of ice on the buds of trees, or on young 
craſs, being inſtantly produced, covers them with a bad conductor 
of heat, and prevents them from being expoſed to ſo great cold, as 
in the continuance of a black froſt without hoar or rime. See Sect. 
. 
Mr. Laurence, in a letter to Mr. Bradley, complains, that the We 

miſt attended with a froſt on May-day had deſtroyed all his tender 
fruits; though there was a ſharper froſt the night before without a 
miſt, that did him no injury; and adds, that a garden not a ſtone's 
throw from his own on a higher ſituation, being above the dale-miſt, 
had received no damage. Bradley, V.1I. p. 232. From this inſtruc- 
tive fact it appears, that very low ſituations even in this cold climate 
are not proper for the purpoſes of a garden. And on the contrary, 
very high ſituations are equally improper on account of their greater 
cold, ad the conſequent backwardueſs of their vegetable products 
See Sect. XV. 3. 5. „ 

Hence fruit trees againſt a wall, which are covered with coping 
ſtones projecting fix bo over them, are leſs injured by the vernal 
froſts; becauſe their being thus ſheltered from the deſcending night- 
dews has prevented ths from being moiſt at the time, they were 
frozen; which circumſtance has given riſe to a vulgar error amongſt 
gardeners, who ſuppoſe frolt to 88 

Hence as the freezing winds of this country are from the north- 
caſt, a gardener ſhould extend his rows of young peas and beans from 
the ſouth-eaſt to the north-weſt, and raiſe a mound of earth behind 
them, and might ſhelter them occaſionally with ſtraw, placed on the 
R r ground 
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ground behind the young plants, and ſupported a few inches over 
hogs in front by poles placed horizontally 0 over the rows; remem- 
bering the old proverb, 


The wind from north-eaſt 
Deſtroys man and beaſt; 

The wind from ſouth-weſt 
Is always the beſt, 


The n cauſe of the coldneſs of the N. E. winds i 18, that 
they conſiſt of regions of air brought from the north over evaporat- 
ing ice, and gain an apparent ee direction, becauſe they arrive 
at a part of the ſurface of the earth, which moves with greater velo- 
city, than the ſurface of the part of the earth, they come from. So 
on the contrary the S. W. winds are warm, as they conſiſt of regions 
of air brought from the ſouth, and gain an apparent weſterly direc- 
tion, becauſe they arrive at a part of the earth's ſurface, which moves 
flower than the ſurface nearer the equator, whence they came, and 
of which they had previouſly acquired the velocity. 
As the common heat of the earth in this climate is 48 degrees, 
| thoſe tender trees, which will bear bending down, are eaſily ſecured 
from the froſt by ſpreading them upon the ground, and covering 
them with ſtraw or fern. This particularly ſuit fig-trees, as they 
are very flexible, and as they are furniſhed with an acrid juice, which 
defends them from inſe&s ; but I have nevertheleſs found them in 
this ſituation much eaten by mice. 

It has been believed by many, that froſt meliorates the ground; 
but it is now well known, that ice contains no nitrous articles: as 
was formerly ſuppoſed; and that though froſt by enlarging the bulk 
of ſome moiſt ſoils may leave them more porous for a time after the 
thaw ; yet as the water exhales, the ſoil becomes as hard as before, 
being preſſed together by the incumbent atmoſphere. And from an 
obſervation of Mr, Kirwan's, mentioned in Section XV, 4. f. it ap- 

pears, 
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pears, that moiſt clay becomes denſer or more ſolid by being frozen; 
and if this ſhould not occur, yet it would quickly become as ſolid as 
before by the ſelf- attraction of its particles, called /e/7;ng by the pot- 
ters; as well as by the preſſure of the atmoſphere; as its water ex- 
hales, and leaves vacuities between its particles. Add to this, that on 
the coaſts of Africa, where froſt is unknown, the fertility of the foil 
is much ſuperior to our own. 

In reſpe& to the commonly ſuppoſed ſalubrity of froſty ſeaſons to 
| mankind, and to other animals, the bills of mortality are an evidence 
in the negative in reſpect to mankind, as in long froſts many weakly 
and old people periſh from debility, occaſioned by the diminiſhed heat 
not being ſufficient to excite into action their veſſels previouſly too 
inirritable ; and many birds, and other wild animals, and tender vege- 
tables, periſh benumbed by the degree and continuance of the cold. 

It ſhould however be obſerved, as froſty air is alway dry, except 
when frozen miſts diſſolve, as they adhere to the warmer ſkins of ani- 
mals, that it does not generally affect us with ſo great a ſenſation of 
cold, as when air near the freezing point is loaded with moiſture ; as 
the moiſture of ſuch air is perpetually evaporating from our ſkins, 
and produces on them a degree of cold greater than the ſimple con- 
| tad of dry air produces, when it is but a little beneath the freezing 
point. Hence froſty air is more agreeable to thoſe young or ſtrong 
people, who can keep themſelves warm by exerciſe ; that is, who can 
generate heat by increaſed ſecretions, But ſevere and continued 
froſts deſtroy the old and infirm, who cannot uſe much exertion ; 
and the children of the poor, who want both food, fire, and cloth- 
ing, in this harſh climate. 

It may nevertheleſs be true, that ſnows of long duration in our win- 
ters may be leſs injurious to vegetation than great rains and ſhorter 
froſts. 1. Becauſe great rains carry down many thouſand pounds 
worth of the beſt manure into the ſea; whereas ſnow diſſolves gra- 
dually, the upper ſurface, as it thaws, ſliding over the under part, 
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which remains frozen, and thence carries away leſs from the land 
into the rivers; whence a ſnow flood may be diſtinguiſhed from a 
rain flood by the. tranſparency of the water, 

Secondly. Snow protects vegetables from the ſeverity of the froſt; 
fince it is generally in a ſtate of hw, where it is in contact with the 
earth; as the carth's heat is 48 degrees, and that of thawing ſnow is 
32%, The plants between them are generally kept in a degree of 
heat about 40, by which many of them are preſerved. On this ac- 
count ſome plants from Siberia were faid to perith by the froſts at 
Upfal; becauſe the ſhows did not commence at the ſame time as in 
the colder climate, from which they were brought. 

Thus the lichen rangiferinus, coral-moſs, vegetates beneath the 
ſnow in Siberia, where the degree of heat is lives about 40; that 13 
in the middle between the freezing point and the common heat of 
the earth. And as this vegetable is for many months of the winter 
the ſole food of the rein-deer, who digs furrows in the ſnow to find 
it; and as the milk and fleſh of this animal is almoſt the only ſuſ- 
| tenance, which can be procured by the natives during the long winters 
of thoſe higher latitudes, this moſs may be ſaid to ſupport ſome mil- 
lions of ad | 

Snow protects vegetables, that are covered by it, from cold, both 
becauſe it is a bad conductor of heat itſelf, and contains much air in 
its pores. When living animals are buried in ſnow, as ſheep, or 
| hares, the water, which their warmth produces, becomes abſorbed 
into the ſurrounding ſnow by capillary attraction, and the creatures f 
are not moiſtened by its dropping on them ; but the cavity enlarges, 
as the ſnow diſſolves, affording them both a dry and a warm habita- 
tion. If this was generally 3 many cold and weary travellers 
in ſuowy nights might be ſaved by covering themſelves with ſnow 
inſtead of endeavonring to proceed, 

It ſhould be added that Haſſenfratz has endeavoured to ſhew by 


ingenious chemical experiments, that rain water and ſnow contain 
4 both 
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both of them a redundancy of oxygen compared with river water, 
which they may have acquired in their deſcent through the atmo- 
| ſphere; and that as oxygen is ſhewn by the experiments of Ingen- 
houz and Senebier to promote the growth of ſeeds and of plants, he 
concludes, that rain water and ſnow promote vegetation in a much 
greater degree than river water or ice, which 8 to accord with 
the popular obſervations on this ſubje&. 

3. Mr. John Hunter by applying thermometers to the internal parts 
of vegetables newly opened diſcovered, that they poſſeſſed in froſty 
ſeaſons a degree of heat above that of the atmoſphere, though leſs 
than that of cold blooded animals. Whence another deleterious effect 
of cold on vegetable bodies muſt be by deſtroying their irritability, 
and by that means ſtopping the abſorption and circulation of their 
juices ; in the ſame manner as is ſeen in the pale benumbed fingers of 
{ome people, when expoſed to the cold ; and which is the e e 
cauſe of death in thoſe, who periſh in the ſnow 1 in Winter, which 
occurs long before their fluids are frozen. 
The necellity of a certain degree of heat to produce or to preſerve 
the activity of the abſorbent veſſels of vegetables is well evinced by 
the experiments of Hales and Duhamel on the riſing ſap of vines in 
the vernal months. On a froſty day, when the ſun ſhone on one 
of thoſe wounded trees, the ſap flowed on the ſouth fide of the tree, 
but not on the north ſide, Phyſique des arbres, Vol. II. p. 258. M. 
Duhamel further obſerves, that the maples in Canada, where the froſt 
is long and ſevere, begin to bleed, when wounded with the firſt 
thaw, 7 ſtop again, when it freezes ; and that this 1 in froſty days 
occurs only on the ſouth ſide of the tree. 

This acquaints us, that one of the principal properties of heat i in 
reſpect to organic bodies, Whether of vegetables or animals, con- 
ſiſts in its acting as a ſtimulus ; and that in a greater quantity than 
that, which the organized being has been accuſtomed to, it acts as 
an exceſs of ſtimulus ; and thus increaſes the activity of the ſyſtem 

in 
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in reſpect to the abſorption of its food, circulation of its juices, and 
quantity of its ſecretions, and conſequently to its more rapid growth; 
but all increaſe of ſtimulus becomes injurious by its exceſs, and 1s cer- 
tainly followed by debility ; as is ſeen in thoſe of our own ſpecies, 
who are habitually kept in too warm rooms, or are accuſtomed to 
drink intoxicating liquors, | 
Hence a wiſe ig dener muſt regard the acquired habits of tender 
vegetables; the inhabitants of bis green houſe, and thoſe plants, 
which have been expoſed to a greater heat for any length of time, 
ſhould be gradually cooled, and watered with ſubtepid water; ſince 
expoſing them to the cold of this climate 1s otherwiſe liable to de- 
ſtroy their irritability and occaſion their death, 

4. The great cold produced by evaporation. is now well under- 
food. In all chemical proceſſes, where aerial or fluid bodies become 
conſolidated, a part of the heat, which was beforc latent, becomes 


preſſed out from the uniting particles; as in the inſtant that water 
freezes, or that water unites with quick lime. On the reverſe, when 
ſolid bodies become fluid, or fluid ones become aerial, heat is abſorbed. 
by the ſolution ; whence it may be ſaid in popular language, that all 
chemical combinations produce heat, and all chemical ſolutions pro- 
duce cold. This ſhould teach the careful gardener not to water ten- 
der vegetables in the heat of the ſunſhine, or in a warm dry wind; 
leſt the haſty evaporation ſhould produce ſo much cold as to deſtroy 
| them; and that more certainly from their having been previouſly 
too much ſtimulated by heat, and in conſequence their power of life, 
or irritability, having been already diminiſhed ; as further ſpoken of 
in Sect. XIV. 2, 2. 
III. 1. The mechanical theory of electricity invented by Dr. 
Franklin is believed by ſome philoſophers not ſo well to explain the 
various phenomena of electricity, as may be accompliſhed by an hy- 
potheſis of the exiſtence of two electric fluids diffuſed together, and 
ſtrongly attracting each other, one of them to be called vitreous, and 
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the other reſinous, electricity. The latter opinion I am inclined to 
eſpouſe, but ſhall not here enter into a detail of the theory; but ſhall 
only obſerve, that the experiments on vegetation have been principally 
made with the accumulation of the vitreous electricity only, and the 
conſequent excluſion of the reſinous; that is, with what is commonly 
| termed poſitive electricity, and not with what is termed negative 
electricity. It is therefore to be wiſhed, that ſome future experiments 
may be made with the reſinous or negative electricity in preference 
to the vitreous or poſitive electricity, or with both of them alter- 

ternately or comparatively. 

The influence of poſitive or vitreous electricity in forwarding the 
germination of plants and their growth ſeems to be pretty well eſta- 
bliſhed ; though Mr. Ingenhouz did not ſucceed in his experiments, 
and thence doubts the ſucceſs of thoſe of others; and though M. 
 Rouland, from his new experiments believes, that neither poſitive 
nor negative electricity increaſes vegetation ; both which philoſophers 
had previouſly been ſupporters of the contrary doctrine ; for many 

other naturaliſts have fince repeated their experiments relative to this 
object, and their new reſults have confirmed their former ones. Mr. 
| D'Ormey and the two Roziers have found the ſame ſucceſs in nu= 
merous experiments, which they have made in the two laſt years; 
and Mr, Carmoy has ſhewn in a convincing manner, that electricity 
accelerates germination. 

Mr. D'Ormey not only found various ſeeds to vegetate ſooner, and 
to grow taller, which were put upon his inſulated table, and ſuppli- 
ed with electricity; but alſo that ſilk- worms began to ſpin much 
ſooner, which were kept eleQrified, than thoſe of the ſame hatch, 
which were kept in the ſame place and manner, except that they 
were not electrified. Theſe experiments of Mr, D'Ormoy are de- 
tailed at length in the Journal de Phyſique of Rozier, Tom. XXXV. 
p. 270. 

Mr. Bartholon , Who had before written a tract on this ſubject, and 

propoſed 
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propoſed ingenious methods for applying electricity to agriculture 
and gardening, has alſo repeated a numerous ſet of experiments; and 
ſhews, that natural electricity as well as the artificial increaſes the 
growth of plants, and the germination of ſeeds ; and oppoſes Mr. 
Ingenhouz by very numerous and concluſive facts. Ib. Tom. XXXV. 
p. 401. 

My friend Mr. D. Bilſborrow in [Fans 1797 ſowed muſtard- fred in 
four garden pots at Mr. Hartop's at Dalby Hall in Leiceſterſhire. 
He ſubjected one of theſe to poſitive or vitreous electricity, and ano- 
ther to negative or reſinous electricity, and obſerved that the ſeeds in 
the pot ſubjected to the negative or reſinous electricity germinated a 
day before the pot ſubjected to poſitive or vitreous electricity, and 
both of them much before the two pots, which were not electriſed, 


but otherwiſe expoſed to the ſame circumſtances, 
Nor do the injuries occaſionally received from lightning in its paſ- 


ſage through trees or corn fields from or to the carth or ds which 
are mentioned in Sect. XIV. 2. 3. in, the leaſt invalidate this opinion 
of its general utility as well as that of the fluid element of heat ; for 
the excel of the moſt ſalutary ſtimuli become deleterious both to ve- 
getable and animal bodies. 

2. Since by the late diſcoveries in chemiliry there is reaſon to be- 
lieve, that water is decompoſed in the veſſels of vegetables; and that 
the hydrogene, or inflammable air, of which it in part conſiſts, con- 
tributes to the nouriſhment of the plant, and to the production of 
its oils, reſins, gums, ſugar, &c. And laſtly, as electricity has by 


late experiments been found to decompoſe water into the two airs, 


termed oxygen and hydrogen, there is a powerful analogy to induce 
us to believe, that it accelerates or contributes to the growth of vege- 
tation ; and like heat may poſlibly enter into 3 with many 
bodies, or form the baſis of ſome yet unanalyſed acid. 

3. The ſolution of water in air or in calorique ſeems to acquire 


electric matter at the ſame time, as appears from an e of 
Mr. 
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Mr. Bennet. He put ſome live coals into an inſulated funnel of me- 
tal, and throwing on them a little water, obſerved that the aſcending 
ſteam was clefiriſed plus; and the water, which deſcended through 
the funnel, was electriſed minus. Hence it appears, that though 
clouds by their change of form may ſometimes become electriſed 
minus, yet they have | in general an accumulation of poſitive elec- 
tricity. 'This SED TP tl of electric matter alſo evidently contri- 
butes to ſupport the atmoſpheric vapour, when it is condenſed into 
the form of clouds ; becauſe it is ſeen to deſcend rapidly, after the 
flaſhes of lightning have diminiſhed its quantity. 

 Acoording to the theory of Mr. Lavoiſier concerning the compo- 
ſition and decompoſition of water, there would ſeem another ſource 
of thunder-ſhowers ; and that is, that the two gaſſes termed oxygen 
gas, or vital air, and hydrogen gas, or Ae air, may exiſt 
in the ſummer atmoſphere in a ſtate of mixture, but not of combi- 
nation; and that the electric ſpark, or flaſh of lightning, may com- 
bine them, and produce water inſtantaneouſly. „„ 
4. A profitable application of electricity by the gardener or agri- 
cultor to promote the growth of plants is not yet diſcovered; it is 
nevertheleſs probable, that in dry ſeaſons the erection of numerous 
metallic points on the ſurface of the ground, but a few feet high, 
might in the night time contribute to precipitate the dew by ell 
tating the paſſage of electricity from the air into the earth; and that 
an e800 of ſuch points higher in the air by means of wires wrap- 
ped round tall rods, like angle rods, or elevated on buildings, might 
frequently Precipitate howers from the higher parts of the atmo- 
ſphere. 

And laſtly, that ſuch points erected in gardens might promote a 
quicker vegetation of the plants in their vicinity by ſonplrins them 
more abundantly with the electric ether; if the events of the ex- 
periments of the philoſophers above mentioned are to be depended 
upon, which may at leaſt be worth a further trial. : 

Ss 3 For 
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5. For the purpoſe of keeping a few flower-pots perpetually ſub- 
ject to more abundant electricity, Mr. Bennet of Wirk ſworth in Der- 
byſhire affixed a ſmall apparatus to the pendulum of a clock, as de- 


ſcribed below with a plate; but has not yet ſufficiently attended to 
it to determine 1 Its effect on vegetation, 


SECT, 


PLATE VIII. 


PLATE- Vin. 


Shews the ſtructure of Mr. Bennet's electric Doubler, applied to the pendulum of a clock: 
for the purpoſe of ſubjecting a flower pot to perpetual poſitive or negative electricity. 


A the braſs plate, which is always inſulated by its glaſs pedeſtal, on which the elec- 
tricity is accumulated, B the braſs plate, which becomes electrified by the influence of the 


moving plate C, which is alfo. infulated. D the pendulum wire. C is inſulated by 


the glaſs-tube EE. The wire F F is alfo inſulated by the ſame glaſs, being faſtened to 


the middle of it by a brafs ſocket at G. HH H HH are wires to connect the plates with 


each other, or with the earth. II a ſtring to be carried from the plate A over r inſulated . 
hooks to any part of a room, or to an inſulated flower- pot. 


| Now if A be poſitive, and Cc moves, till it be narallel to it, and the wires at the bot- 


tom touch each other, then C becomes negative, and moving till it be parallel to B, and 
its wire touched by the uppermoſt H, then B becomes poſitive; and when C returns to 


A, the electricity of A and B becomes united by means of the inſulated wire F F touch- 


ing HH. The longer end of F is bent ſo as not to touch the wire of B, till the end i is 
brought to it. Thus the poſitive electricity of A is increaſed. 


The wires are clad] into ſeveral rings to make hs more elaſtic, as. otherwiſe they 
would ſoon be puſhed out of their places, and the proper contacts not occur. The plates 
A and B may be fixed on heavy pedeſtals, that they may be moved upon a ſhelf to a pro- 


per diſtance from the plate, which hangs by the pendulum wire. The heavier the pen- 


dulum and the larger the plates, the more electricity may be accumulated. With my 


ſmall apparatus fixed to a Dutch wooden clock ſparks are ſometimes produced between 


the plates, and ſometimes the clock has been ſtopped by their attraction to each other. 
Perhaps the plates ſhould not be circular, but ſomething like a lady's fan, when expand- 
ed, the bottom being a part of the curve deſcribed by the moving Las with the 


ous directed towar ds the point on which it moves. 


This drawing and deſcription of his Pendulum Doubler was ſent me by Mr. Bennet of 


| Wirkſworth, and is referred to at the end of Sect. XIII. of this work. If another in- 


ſulated flower-pot was connected with the plate B inſtead of the wire at the uppermoſt | 
H, perhaps it might be kept in a ſtate of minus, or negative electricity, at the ſame time 
that the other flower-pot was kept in a ſtate of plus or poſitive electricity. 


'n 
1 


Ter Fe ee 


London, Publizhed Juan*t*1800, bv Johnson , S?! Pauls ] Yard. 


3 — wt. 99-90 9a 0 re paw” 


BE OT — I DO Ts vn get een toon — * 
66 77... 


Sect. XIV. DISEASES OF PLANTS. 315 


SECT, XIV. 


DISEASES OF PLAN TS. 


I. Diſeaſes from internal cauſes. 1. Difeaſed irritability, Irritability derived from 
oxygen. Exhauſted by too great ſtimulus. Shade apricot flowers from the ſun. 


Much water after à hot day injurious. Irritobility accumulated by leſs ftlimulus. 


Experiment on eupborbia. Habits of plants brought from the ſoutb. Taken to 
America. In the bleeding ſeaſon. Vines in hot-houſes. Habits of plants. Irri- 
rability greater after being expoſed to much cold, leſs after much heat, Greateſt in 
the morning. Hybernating animals. Variation of heat contributes to health. 
2. L ry/ſiphe mildew. A Jefſils fungus. Give light and ventilation. Drain the land. 
Sow early. Rubigo, ruſt. Probably another fungus. Uredo frumenti, Blight. 
4. Clavus, ergot, On rye, which it renders unwholeſome. ſcribed to inſets by 
Duhamel. 5. Uſtilago, ſmut. Aſcribed to inſefts by Linneus. Is probab.y owing 
to want of impregnation. How prevented. 6. Gangrena, canker. Aﬀetts apple- 
trees from old grafts. From wounds. Bind living bark en the wound. Or paint 
the alburnum. 7. Suffuſio mellita, honey-dew. If occaſioned by the aphis ? Suc- 
ceeded by a black powder. 8. Exſudatio miliaris, miliary ſweat. On vines in hot- 
Houſes from too great heat in confined air. 9. Fluxus umbilicalis, ſap-flow. From 
wounds in ſpring, and after midſummer. Bind on ſponge. Strangulate with wire, 
10. Secretio gummoſa, gum ſecretion. Bind on lead, Sponge, Indian rubber, 
Apply ſolution of green vitriol. Bind on a new bark, II. Diſeaſes from exter- 
nal elements. 1. Draught and moiſture. 2. Heat and cold. Shelter early bloſ- 
foms from the ſunſhine. Z. Lightning. Hs 4 trees and wheat fields. By de- 
frroying their irritability, like the ſtimulus of ſome poiſens. By burſting their veſſels. 
How to prevent. 4. Light. Etiolation of ſca-cale. 5. Of acid clay. Of flerile 
Jand. 6. Noxious exhalations, from lead-works, and lime-kiins. 7. Poiſons of 
arſenic, muriatic acid. 8. Condiments. Alcohol, Opium. 6ea-ſalt. Its uſe 
and effect on vegetables. We in the worm of ſheep. 9. External injuries. Wound 
I'S EX 8 | grape= 
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grape-Ralks. Caprification. Pluck pears to ripen them, III. Diſeaſes from 
inſets. 1. From their neſts and young. On roſes, on quince-bloeſſums, on aco- 
nite. 2. Aphis on peach trees. Slugs prefer withered leaves. Cows eat withered 
thiſtles. The poiſon of yew leaves, Hiſtory of the aphis, Means of defiroying 
them. Aphidivorous larva and fly. 3. Caterpillars en apple-trees and gooſe-berries, 
Burn the leaves. Put a fringe round gogſeberry- trees. Deſtroy white Butterflies. 
C abbage caterpillars deſtroyed by ichneumon fly. 4. Inſes in hot-houjes, Smoke 
of ſulphur injurious to trees, 5. Beetles beneath the fail. Snails, Slugs, Rell 
turnips before ſun-riſe. Slugs prevented by lime or ſalt. Caught by a board. Fly 
on turnips. Roll them, Steep turnip ſeeds in liquid manure as in China. 6. Beetles. 
Fern-chaffer. Deſtroys crops of wheat. Sow wheat ſhallow, Roll it, or ſtreto 
ſalt in fine poder. Thrips phyſaphus on «wheat. Corn butterfly. May- chaffers 
on hedges. Locuſt. Encourage hedge-birds, larks, rooks, hedge-hogs. Some 
caterpillars wholeſome to eat, others poiſonous, All very hardy and difficult to de- 
| firoy. IV. DeſtruRion by vermin. 1. Mice. Tuffocks of wheat from their 
granaries. Encourage the breed of owls. 2. Water-rats like beavers, how driven 
from a A- pond, They eat vegetables. Are attratled by ſcents, How to poiſon 
them, How to entrap them. 3. Moles never arink.. Sometimes Foim. Wark 
before  ſun-riſe. How to ? de e/troy them by traps. 


Tux Geass of 83 be divided into thofe, which ap- 
pear to originate from internal cauſes, thoſe from the external ele- 
ments, and thofe from the nidifications or depredations of inſects; 
to which may be added the depredations of other animals. We thall | 

begin with diicated irritability. 


DISEASES FROM INTERNAL CAUSES, 


I. 1. It has already been ſhewn, that the buds of vegetables are 
individual beings, and conſtitute an inferior order of animals; and 


that they poſſeſs irritability, and ſenſibility, and voluntarity, and have 


aſſociations of motion; as explained in Zoonomia, Vol. I. Sect. XIII. 
But as the three latter kinds of n are poſſeſſed in a ſo much 
leſs 
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leſs degree by vegetable buds, than by more perfect animals, we ſhall 
only confider the diſeaſes of their irritability. 

M. Girtannir endeavoured to ſhew, that animal irritability originates 
from the oxygen, which conſtitutes ſomewhat lefs than a third of 
the atmoſphere, which they breathe. And M. Van Uflar has applied 
the ſame idea to vegetable life; and has endeavoured to ſhew, that 
their irritability alſo originates from the oxygen, which they acquire 
either by the reſpiration of their leaves, or by the abſorption of their 
roots. And indeed, as reſpiration is every minute neceſſary to animal 
life, there is reaſon to believe, that ſomething immediately neceſlary 
to the exiſtence of life is acquired by the lungs of animals from the 
atmoſphere rather than from the food, which they digeſt ; and that 
this, which is believed to be the oxygen only, is mixed with the 
blood, and ſeparated again from it by the brain, and ſpinal marrow, 
after having undergone ſome change 1 in the circulation or ſecretion of 
it. | 
In the ſame manner it is not e but that the fois of ve- 
getation may have a ſimilar origin, probably from the uncombined 
oxygen of the air, reſpired by the upper ſurfaces of their leaves; and 
| net from that, which is abſorbed by their roots in a more combined 
| ſtate; and that this oxygen is again ſeparated from their juices by 
the ſenſorium, or brain, of each individual bud, after having under- 
gone ſome change in the circulation or ſecretion of it. See Sect. IV. 
I. 2. 

.. The e attending vegetable nnn are F to 
thoſe belonging to the irritability of animals upon a leſs extenſive 
ſcale, as Jetailed 1 in Zoonomia, Vol. I. Sect. XII. 
When vegetable fibres have been long ſtimulated more than na- 
tural or uſual by increaſe of heat, the ſpirit of vegetation becomes ex- 
hauſted; and in conſequence a flighter degree of cold will deſtroy 
them; becauſe their fibres after having been long excited by a greater 
ſtimulus will ceaſe to a& on the PRES of one, which is much 
4 | leſs; 
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leſs; whence after hot days tender plants are more liable to be de- 


ſtroyed by the coldneſs of the night. Whence in more northern cli- 
mates the gardeners ſhade their det vegetables, as the flowers of 
apricots, in the ſpring-froſts from the meridian ſun, as well as from 
the coldueſs of the night; which is generally the greateſt about an 
hour before ſunriſe. 

In the hot days of June 1798 I twice obſerved ſeveral rows of gar- 
den beans become quite ſickly, aud many of them to die, from being 
flooded for an hour or two with water from a canal in the neigh- 


bourhood; which I aſcribed more to the ſudden application of too 


great cold, after being much enfeebled, or reudered inirritable, by the 


een heat of the ſeaſon, than to the too copious ſupply of water to 


the dry ground; to which ſhould be added, that ſome plants are more 
liable to be thus injured than others; as the ſtraw berries, young cab- 
bage plants, and onions, which were in the fame ſituation, received 


benefit and not deterioration by being thus occabionally watered in 


that dry ſeaſon. 
On the contrary, when plants have been long expoſed toa WY 


\ ſtimulus of heat than natural or uſual, the ſpirit of vegetation be- 


comes accumulated ; and if they are too ſuddenly ſubjected to much 


greater heat, their too great increaſe of action induces inflammation, 
and conſequent mortification, and death; as occurs to thoſe people, 


who have had too much warmth applied to their frozen limbs. Ex- 


periments of this kind were inſtituted by Van Ullar ; he increaſed the 


irritability of euphorbia peplus and eſula by ſceluding light and heat 
from them; and, when he expoſed them to a meridian fan; they be- 
came gangrenous, and died in a ſhort time. 

This greater or leſs irritability of plants is to be aſcribed to their 


previous habits in reſpect to the ſtimulus of greater or leſs heat. Thus 


the times of the appearance of vegetables in the ſpring ſeem occaſion- 


ally to be influenced by their previouſly acquired habits, as well as by 


their preſent ſenſibility to heat, For the roots of potatoes, onions, 
will 
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will germinate with much leſs heat in the ſpring than in the au- 
tumn; as is eaſily obſervable, where theſe roots are ſtored for uſe; 
and hence malt is beſt made in the ſpring, as the barley will then ger- 
minate with a leſs degree of heat. | 

The grains and roots brought from more ſouthern latitudes ger- 
minate here ſooner than thoſe, which are brought from more nor— 
thern ones, owing to their acquired habits. Fordyce on Agriculture, 
It was obſerved by one of the ſcholars of Linneus, that the apple 

trees ſent from hence to New England bloſſomed for a few years too 
early for that climate, and ors 83 fruit ; but afterwards learnt to ac- 
commodate themſelves to their new fituation. (Kalm's Travels.) 
Vines in grape houſes, which have been expoſed to the winter's 
cold, will become forwarder and more vigorous than thoſe, which 
have been kept during the winter in the houſe. (Kennedy on Gar- 
dening.) This accounts for the very rapid vegetation in the northern 
latitudes after the ſolution of the ſhows. _ 

The increaſe of the irritability of plants 1 in reſpect to heat, after 
7 having been previouſly expoſed to cold, is farther illuſtrated by an ex- 

periment of Dr. Walker's. He cut apertures into a birch- tree at dif- 
ferent heights ; and on the 26th of March ſome of theſe apertures 
bled, or oozed with the ſap-juice, when the thermometer was at 
39; which ſame apertures did not bleed on the 13th of March, when 
the thermometer was at 44. The reaſon of this I apprehend was, be- 
cauſe on the night of the 25th of March the thermometer was as low 
as 34; Whereas on the night of the 12th of March it was at 41; 
though the ingenious author aſcribes it to another cauſe. Tranſact. of 
the oval Society of Edinburgh, V. I. p. 19. 

There is an obfervation in Mr. Tull's work, which he ingeniouſly | 
aſcribes to the acquired habits of plants. ** By the extremely hard 
winter of the year 1708 or 1709, ſome lucern in Languedoc was 
killed, along with all the olive trees and walnut trees by the ſeverity 


of the ſeaſon ; though I could not hear that one walnut tree was 
2 | killed 
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killed in England. Perhaps thoſe in France having been accuſtomed 


to much hotter ſummers were unable to endure the rigour of the 


ſame winter, that did not deſtroy the ſame plants in — T 


Horſe-hoeing Huſbandry, Ch. XIII. P- 201. 
By adapted experiments Medicus is ſaid to have found, that the 


irritability of plants is greater in the morning, leſs in the middle of 
the day, and much leſs in the evening. And Von Uſlar found, that 


their irritability in reſpect to their contractions was increaſed in cool 


and rainy weather. Obſerv. on Plants by Schmeiſſer. Edinb. So the 


parts of animals become more ſenſible to heat after having been pre- 


viouſly expoſed to cold; as our hands glow on coming into the 
| houſe after having for a while been immerſcd in ſnow ; and many 


inſects, and other animals, which hide themſelves in the earth, and 
ſleep during the winter, were obſerved by M. Spallanzani to diſappear | 
at a ſeaſon, when the heat of the atmoſphere was much higher 


than in the ſpring, when they again made their appearance. 


Hence it follows, that plants, which are kept in a warm room 
during winter, ſhould occaſionally be expoſed to cooler air to increaſe 


their irritability; as otherwiſe their growth in the ſpring is obſerved 


to be very tardy. Mankind for the ſame reaſon requires the perpe- 


| tual variations of the heat of the atmoſphere to preſerve or reſtore the 
irritability, and conſequent activity, of the ſyſtem. Whence the 
health and energy of men are greater, and their lives longer, in this 


variable iſland, than in the tropical continents, which poſſeſs greater 
warmth, and leſs variation of weather. 


2. Linneus in the Philoſophia Botanica has given names to but 


four internal diſeaſes, euriſiphe, mildew ; rubigo, ruſt; clavus, ergot, 


or ſpur ; and uſtilago, ſmut ; to which may be added many others as 


_ deſcribed below. 


Eryſiphe, a white mucor, or mould, or a with ſeſſile 
tawny heads, with which the leaves are ſprinkled ; this is frequent 


in humulus, hop; lamium, dead nettle; gallopſis, arch-angel; li- 


thoſpermum, 
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thoſpermum, ſtone- ſeed; and acer, maple. This mucor is a plant 
of the fungus kind, which will grow without light, or change of 
air, like other funguſes; and with its roots penetrates the veſſels of 
the vegetables to which it adheres. But theſe veſſels are probably 
previouſly injured by internal diſeaſe. , The methods of preventing or 
deſtroying it muſt confiſt in thinniug the plant, or removing thoſe 
in its vicinity, fo as to admit more light, and greater ventilation, 
which may at the ſame time eradicate "the mildew, and reſtore the 
internal vigour of the plant. 

As the greater dampneſs of ſome land ſupplies one permanent 
cauſe of mildew, as well as its being too much overſhadowed by 
thick foliage, the methods of prevention muſt conſiſt in properly 
draining the land, and uſing drier kinds of manure, as coal-aſhes and 
bone-aſhes, as well as by hinaice the crops. And laſtly, it is re- 
commended to ſow early in the ſeaſon for the purpoſe of procuring 
forward crops ; as this diſeaſe is ſaid more to injure late crops owing 

to the greater dampneſs of the ground in autumn. 
- Rabies. ruſt, a ferruginous powder ſprinkled under the leaves, 
frequent in alchemilla, hay s mantle, rubus ſaxatilis, eſſula degener.; 
and particularly 1 in ſenecio or jacobæa; and eſpecially in a burnt woody 
ſoil. 

This is probably another fungus ſimilar to the former, or to ſome 
kinds of lichen, which grows benearh the leaves of vegetables pre- 
viouſly diſeaſed, and may probably be prevented or deſtroyed by ex- 
poſing the plant to more light, and greater ventilation, as in the mucor 
above mentioned. 

An account is given 1 by Mr. Lambert: in the Trend of "I 
Linnean Society, Val. IV. of a diſeaſe which may probably be ſome- 
what ſimilar to the rubigo, which he calls uredo frumenti, or blight 
of wheat, and deſcribes it to be a fungus, which covers the ſtems of 
wheat in wet ſeaſons, when it is nearly ripe, ſo as to give the field 


an appearance of being covered with ſoot. The ſtem of the wheat is 
Tt ö ſaid 
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ſaid to appear to be ſplit, and the growth of the plant to be much 


injured. He deſcribes the fungus to -be linear-oblong , tawny-black. 


4. Clavus, ergot, or ſpur, occurs when ſeeds grow out into large 


horns, black without, as in ſecale, rye, and in carex. This diſeaſe 


frequently affects the rye in France, and ſometimes in England, in 


moiſt ſeaſons, and is called ergot, ſpur, or horn-ſeed; the grain be- 
comes conſiderably elongated, and is either ſtraight or crooked, con- 
| taining black meal along with the white; and is ſaid to appear to be 
pierced by inſects, which are ſuppoſed to cauſe the diſeaſe. 


Mr. Duhamel aſcribes it to this cauſe, and compares it to galls on 


1 3 but this has not yet been eſtabliſhed by faden obſer- 


vations. By the uſe of this bad grain amongſt the poor, diſeaſes have 
been produced, attended with great debility, and mortification of the 


extremities, both in France 2 England. Dict. Raiſon, Art. Siegle. 
Philoſ. Tranſact. Vol. LV. 106. 


$ Uſtilago, ſmut, when the fruit inden of fied produces a black 


meal, as in wheat, barley, oats, ſcorzonera, tragopogon. Much is 


ſaid on this diſeaſe in the Di&. Raiſon of Bomare. Art. Bled, who 


recommends ſteeping the grain, before it is ſown, in brine ; which is 
generally directed to have ſo much ſalt added to the water, as may 
Increaſe its ſpecific gravity, till an egg will ſwim in it ; or ſecondly, 


to ſeep the ſeed-wheat in lime water; or thirdly, which he thinks 
moſt efficacious, 1 in an alkaline ley made by adding pot- -aſh to lime- 
Water. | 


In the ſyſtema naturæ of Linneus under the article Vermes, Zoo- 


phyta, Chaos uſtilago, there is a quotation from Munchhauſen, that 
the uſtilago is a black powder, which is found in the deſtroyed grains 


of barley, wheat, and other graſſes; and in the florets of tragopogon 
ſcorzonera. And that this powder being macerated in warm water 
for ſome days paſfes into oblong animalcules, hyaline in reſpe& to 
— and playing about like fim, as may be ſeen by a microſcope: 

and 
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and are again mentioned in Linneus's diſſertation on the inviſible 
world. 
There is an ingenious paper in the publications of the Bath Society, 
in which the author obſerves, that the ſmut in wheat only happens, 
when wet weather occurs at the time of the flowering of the wheat ; 
which may burſt the anthers, and waſh away the farina. He thinks 
that ſteeping the wheat in brine or lime water is an ancient error, and 
can be of no uſe but to ſeparate light wheat from that which is good. 
For he found ſmutty ears and PREY ones growing from the fave 
root; and thence it could not depend on any contagious material, or 
inſects eggs, adhering to the ſeed; and in ſome even the fume ear 
contained both ſound and ſmutty corns. And laſtly, that ſome of the 
corns had one end ſmutty, and the other ſound ; and he concludes, 
that it muſt be owing to the want of impregnation from the defect of 
the farina fecundans 3 - and that the putrefaction ſucceeded the death 
of the grain. 
From the obſervations of Spallanzani on leguminous plants the 
probability of this opinion is much confirmed. He found that the 
ſeed was produced by the female organ of the plant, long before it 
was impregnated ; which could not happen, till the flower was open, 
and the anther-duſt ripe. Whence it is eaſy to conceive, that for 
want of impregnation, or the vivifying principle, the wheat- corn 
muſt putrefy like the addle eggs of poultry, which are unimpregnat- 
ed, and thence die, and in conſequence putrefy. 
If this diſeaſe of ſmut ſhould become a ſerious evil, it might poſ- 
fibly be prevented by ſowing the grain in diſtant rows; and after 
ſome days ſowing other rows between them of the ſame, or of ano- 
ther kind of wheat ; by which means, if wet weather ſhould deſtroy 
the anthers of one ſet of rows, the alternate ones might ſupply fa- 
rina to their ſtigmas, if the aber became n See Sc. 
XVI. 8. 2. 
Wheat diſcoloured v RD. may be waſhed, and 3 dried ou 
Tt 2 a malt 
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i a malt kiln, and may be thus eafily made marketable and equally 


good; for the living grain will not abſorb much water in a ſhort 
time; or it may be mixed with clean ſand, and after being well agi- 


tated the ſand may be ſeparated by a riddle; and if neceſſary the 


ſame ſand may be waſhed and dried for repeated uſe. 
6. Beſides the four internal diſeaſes above ſpoken of, as mentioned 
by Linneus; and the uredo of Mr. Lambert, there are probably many 
others, which have not yet been ſufficiently attended to, as the can- 
ker, gangrena; the honey-ſweat, exſudatio mellita; the mitiary 
Fn eaſfudetio miliaris; the ſap- flow, fluxus umbilicalis; ; and the | 


gum ſecretion, ſecretio gummoſa. 


The canker, which may be termed gangrena vegetabilis, is a pha- 
gedenic ulcer of the bark ; which is very "Jeftrodtive to apple-trees, 


- and pear-trees, as it ſpreads round the trunk or branches, and de- 


ſtroys them. 
Mr. Knight has obſerved this diſeaſe to be moſt 8 and fatal 


to thoſe trees, the fruit of which has been long in faſhion; as they 
have been perpetually propagated for a century or two by ingrafting; 
which he believes to be a continuation of the old tree, though nou- 
riſhed by a new ſtock ; and that the canker is thus a diſeaſe of old 
age, like the mortification of the limbs of elderly people, and ariſes 


from the irritability of a part of the ſyſtem. 
But it ſeems more probably to be an hereditary diſeaſe, as the buds 
of trees being a lateral progeny, and more exactly reſembling their 


parents, 255 be more liable to the diſeaſes gradually acquired or in- 
creaſed by the influence of ſoil or climate ; and have not the proba- 


bility of improvement, which attends the progeny of ſexual Beners- 


tion. 


It is nevertheleſs frequently 1 on trees by external violence, 
as by a ſtroke with a ſpade by a careleſs labourer, who is digging near 
them; but this probably may more eaſily affect the old grafts above 
mentioned. When a deſtruction of the bark is thus e e by ex- 

ternal 
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ternal violence, it may poſſibly be cured by the application of a piece 
of living bark from a leſs valuable tree, bound on as mentioned in 
the next article, and in Sect. XVII. 3.10. 

The edges of theſe gangrenous ulcers of the bark ſhould be nicely 
pared with a knife, fo as to admit the air, and to prevent the de- 
predations of inſects and the lodgment of moiſture, which migkt 
promote the putrefaction of the ſtagnant juices, and ſpread the gan- 
grene this ſhould be ſo managed as only to cut away the dead lips 
of the wound, but not fo as in the leaſt to injure the living bark. 
dome thick white paint may then be ſmeared on the naked albur- 
num or ſap-wood on a dry day, which may prevent inſe&s from in- 
ſerting their eggs into it, and produce maggots, which erode and 
deſtroy the wood; and may alſo prevent the dews and rains from 
rotting it. The paint ſhould nevertheleſs be ſo ſpread, as not to 
touch the edges of the wound ; as it might injure their growth-by its 
poiſonous quality ; a quarter of an ounce of ſublimate of mercury, 
hydrargyrus muriatus, rubbed with about a pound of white lead 
paint, might render it more noxious to inſets, See Sect. XVII. 3. 
9. and 10. 

7. The honey-dew, which may be called ſuffuſio mellita, nile 
of a ſaccharine juice, Which I have ſuppoſed to be exſuded from the 
tree by the retrograde motions of the cutaneous lymphatic veſſels, 
connected either with the common ſap-veſſels deſcribed in Sect. II. 
or with the umbilical veſſels deſcribed in Sect. III. 2. 8. inſtead of its 
being carried forwards to increaſe the growth of the preſent leaf- 
buds, or to lay up nutriment for the buds, which are in their em- 
bryon ſtate; and may thus be compared to the diabœtes mellitus, or 
to the ſweating ſickneſs of the laſt century. 

The frocharine and nutritious quality of the honey-dew, fi ſimilar 
to that of the ap. juice, which riſes in the vernal months from the 
birch and maple, is evident from its taſte; and from the number of 


bees and ants, which are ſaid to feed on it, when it appears on ſome 
trees; 5 
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trees; and which ſhews, that its exſudation muſt be conſiderably | 
injurious to the tree, as before mentioned in Sect. VI. 6. 3. 
In a paper written by the Abbe Boiſſier de Sauvages, he deſcribes 
two kinds of honey-dew ; one of which he concludes to be an exſu- 
dation from the tree, and the other he aſſerts to be the excrement of 
one kind of aphis, which the animal projects to the diſtance of ſome 
inches from its body on the leaves and ground beneath it; and which 
he believes the animal acquires by piercing the ſap - veſſels of the 
leaf. This paper is detailed in Wildman's work on Bees, p. 46. 
The circumſtances are diſtinctly deſcribed, and by fo great a philoſo- 
pher as Sauvages of Montpellier, that it is difficult to doubt the au- 
thenticity of the fact. But that a material ſo nutritive ſhould be pro- 
duced as the excrement of an inſect is ſo totally contrary to the 
ſtrongeſt analogy, that it may nevertheleſs be ſuſpected to be a mor- 
bid exſudation from the tree; though theſe inſects might occaſion- 
ally prey upon it, and void it almoſt unchanged at thoſe ſeaſons, be- 
cauſe the inſets continued ſome months after the honey-dew ceaſed, 
and before it commenced, as mentioned below; and. the upper ſur- 
faces of the leaves became covered with a black powder, which had 
before been covered with the honey-dew. And laſtly, becauſe on 
other trees, as on the peach and nectarine, at other ſeaſons of the 
year, no honey-dew is perceived, though the aphis much abounds to 
the great injury of the trees. 1 . 
Early this morning, June 18, 1798, I obſerved a remarkable ho- 
ney-dew on an extenſive row of nut-trees, corylus avellana, which 
grow by the fide of a pond of water; the ſun ſhone bright, and the 
upper ſurface of every leaf, which was illumined by the ſun, was 
covered with a viſcid juice, which taſted as ſweet as diluted honey. 
From many of theſe leaves large drops hung from the point, and dur- 
ing that day and the following one much of this honey dropped down 
ſo as to moiſten the gravel walk beneath the branches of every tree, 
and ſeemed more fluid as the ſunſhine became warmer; and the 
leaves, 
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leaves, which were concealed from the ſun, appeared to have leſs of 
the honey-dew, and {ome of them none of it. 

How long this honey-dew had continued before I obſerved it, I 
cannot tell, but probably many days, as the weather was then, and 
had been uncommonly dry and warm, and ſhining ; and after two or 
three days, when the weather changed, the morbid exſudation, if 
fuch it was, or the excrementitious depoſition of this viſcid honey, 
became checked and gradually diſappeared. _ 

Beneath every leaf of this extenſive hedge of filberts I diſcerned 
fifty or a hundred aphiſes of all ſizes, and many of them had wings; 
but I could not perceive, that any of them had been on the upper 
ſurfaces of the leaves, where the honey only exiſted ; nor were any 
bees, or butterflies, or ants, about theſe leaves; on which they muſt 
| have adhered, if they had ſettled ; which poſſibly they were aware 
of, as a hive of bees was at no great diſtance. 
M. Duhamel obſerved a Grailar ſweet juice drop in ſuch quantity 
from willows by the ſide of a river in very hot and dry weather, that 
children were buſy in catching or gathering it, and that it taſted like 
manna, but was more agreeable. He alſo mentions its dropping from 
nut-trees. Phyſique fo arbres, Vol. I. p. 150. M. Reneaume, in 
the Memoires of the Academ. des Sciences, obſerved a ſimilar exſu- 
dation from the maple, and ſycamore 3 ; and adds, 1. That it was 
unctuous and ſweet. 2. That it was in the greateſt quantity on the 
leaves expoſed to the ſun, which appeared wet on their upper ſur- 
faces; and that it was not ſeen before ſun-riſe. 3. That bees col- 
lected it as anxiouſly as common honey. 4. And that ſome leaves: 
died, whoſe diſcharge was very great. 5. That it exiſted in a very - 
dry and hot ſeaſon. But neither of theſe philoſophers ſpeak of Its 
being attended by the aphis. 

The aphis this year was uncommonly numerous, the leaves of the 
peach and nectarine trees were half of them deſtroyed by this perni- 
cious inſect, and became bliſtered and curled I ſuppole by their pune- 
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3 
tures; which were made ſome weeks earlier in the year, and by an 
aphis without wings, and diftering ſomewhat in their ſhape, but 


without any appearance of honey- ow on thoſe trees. But I could 


not diſcover any punctures or other diſeaſe of the leaves of theſe nut- 


trees, and therefore doubt whether theſe inſets, though ſo numer- 


ous on the under ſurface of every leaf, could be the cauſe of the mor- 
bid exſudation, if ſuch it was, on their upper ſurfaces; and the more 
as I could not diſtinguiſh, that they preyed upon the honey thus 
produced ; and I afterwards obſerved that they continued in immenſe _ 
numbers under every leaf, when the weather became cooler, and 


moiſter, and the honey-dew ceaſed to be viſible. But after a few 


weeks I obſerved the upper ſurface of every leaf became covered with 
a black powder like ſoot ; whether this was a new material, or re- 
mained after the exhalation of the honey-dew, I did not determine by 
experiment, But if both the honey-dew and this ſubſequent black 


powder on the upper ſurfaces of the leaves, were the excrement of 
the aphis on the under ſurfaces of the leaves over the former, or ow- 
ing to an exſudation from the tree, muſt be determined by further 


obſervations. 

But as a ſecond period of 6 is believed to Rey about mid- 
ſummer, or a depoſition of vegetable nutriment for the new buds, as 
deſcribed in Sect. III. 2. 8. there is reaſon to ſuſpect, that the ho- 


_ ney-dew is owing to the inverted action of the external lymphatics 
occaſioned by the debility induced by the continued heat, and per- 


haps to the moiſture of ſituation. Whence the nutritive fluid is 
thrown upon the external habit inſtead of being applied to nouriſh 


the new buds, or to be laid up as a reſervoir for their uſe. And that 
if it be voided by the aphis, it is owing to their puncturing the ſap- 


veſſels with the fine proboſcis, which they poſſeſs, at this ſeaſon only, 
or in a diſtempered ſtate of the tree, and drinking more of it than 


they are able to digeſt. For a further hiſtory of this inſect ſee No. 


4. 25 of this Section. 
8. Exſudatio 
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8. Exſudatio miliaris, miliary ſweat, appears to be produced by 
too great and continued heat, as it exiſts on vines in hot-houſes, 
which are kept too warm, or too cloſe in reſpect to their ventila- 
tion, | 

This ſecretion has not the ſweet taſte like that of the honey-dew, 
but conſiſts of mucilage ; which, as the watery part evaporates by 
heat, remains on the plant in very ſmall round hard globules, like 

millet ſeeds, whence their name. I once witneſſed a very ſimilar ap- 
pearance of minute hard round globules on the ſkin in a miliary fe- 
ver, which eaſily were rubbed off with the finger; and were proba- 
bly occaſioned, as in this vegetable diſeaſe, by too great heat, and the 
_ excluſion of air, as deſcribed 4 in Zoonomaa, Vol. II. Claſs 2. 1. 3. 12. 

In the evaporation of perſpirable matter, which in its diſeaſed ſtate 
may be more mucilaginous than natural, in confined bed- rooms or 
hot-houſes, I ſuppoſe, the aqueous part only is exhaled, and the mu- 
cilaginous part remains in the form of a globule ; in the ſame man- 
ner as ſtalactites are formed on the roofs of caverns from a ſolution of 
calcareous earth in water, ſimply by the evaporation of the water. 
9. Fluxus umbilicalis, ſap-flow, this occurs, when the alburnum 
or ſap-wood of trees is wounded in the vernal months, as in birch 
and maple, deſcribed in Sect. III. 2. 2. and conſiſts of a ſaccharine 
and mucilaginous fluid ſimilar to the honey-dew, or ſuffuſio met- 
lita; and is often very troubleſome, when vines in hot- houſes are 
pruned too late in the ſeaſon, as the whole branch is liable to bleed 
to death, owing thus to the loſs of the ſap-juice, which ought to be 
employed in nouriſhing the young buds, and expanding their leaves. 
When ſome perennial plants have riſen but a certain height from 
the ground, if their ſtems are much wounded, or cut off, the roots 
are liable to bleed to death from this diſcharge of the umbilical flaid, 
or ſap-Juice, which ought to have nouriſhed and expanded the new 
buds and foliage ; as may be ſeen in cutting down the heracleum 
ſpondylium, cow parinep, 1 in April; and on this account it has been 
Uu recommended 
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recommended to mow down thiſtles, and other weeds, which are 
troubleſome from their numerous increaſe, early in the ſpring ; as 
many of them will then die, and the reſt be much weakened by the 
ſap-flow, which attends their wounds at that ſeaſon. 

In reſpect to trees another period of ſap- flow is faid to exiſt, when 


the new buds are forming after Midſummer, as ſpoken of in Sect. III. 


2.8, Whence wounds at this ſeaſon alſo muſt be injurious; where 


this loſs of ſap-juice occurs in hot-houſes various applications have 


been recommended by gardeners. I ſuſpect that a bit of ſponge bound 


upon the end of the cut branch, or on the wound, by means of ſome 
_ elaſtic bandage, muſt be the moſt certain application; or a wire 


twiſted round the end of the branch cut off, ſo tightly as to ſtrangu- 


late the whole circulation of Juices, and conſequently deſtroy the 
part above the ligature. | 


10. Secretio ee gum ſecretion, a morbid. production of 
gum, which differs from he ſap-juice above deſcribed, as it contains 
no ſaccharine quality, though like the former it exſudes from the 
wounded alburnum of deciduous trees; whether the wound be ori- 
ginally cauſed by internal diſeaſe, or by external violence, as men- 


tioned in the gangrene of the bark above deſcribed. 


Where this happens: to cherry-trees, prunus ceraſus, a gum ex- 
ſudes like gum arabic; which in dry weather hardens, as it adheres, 


and thus prevents the further diſcharge of this nutritive material; 


otherwiſe the tree weeps away its life, periſhing from deficient nou- 
riſhment. In {ſimilar manner a felin is emitted from the 1 injuries or 
wounds of pine- trees, and ſome other evergreens, with great jury 
to the growth, or the deſtruction of the tree. 

This exſudation of the gum or reſin of trees, as it happens chiefly 


in n ſummer, 3 is probably a part of nutritious fluid deſigned for the new 
buds, which in moſt deciduous trees are formed about this time, and 


ſhould be prevented from continuing to flow by binding on the part, 
previouſly made ſmooth by a knife, a metallic plate, as of the lead 
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in which tea is wrapped, fo as to prevent rain or dew drops from diſ- 
ſolving the indurated gum. A bit of ſponge, or of ſoft leather, or 
of Indian rubber, caoutchouc, might be bound on under the lead, 
till the wound is healed. Might not a ſtrong ſolution of green vitriol 
in water, or ſome ink, if applied to the extremities of theſe bleeding 
veſſels, ſtimulate them into contraction, and prevent the further ef- 
fuſion of gum? . 

Another method might be worth trial, which 1s mentioned © © 
Sea. XVII. 3. 10. A piece of bark from a ſimilar tree of inferior 
value might be cut out, ſo as nicely to fit the wounded part, after its 
edges were nicely ſmoothed, and might be tied on by a proper ban- 
dage, as the liſting cut from the edges of cloth, or flannel, fo that 
its elaſticity might ſecure a perpetual preſſure without injury, 


11. DISEASES FROM EXTERNAL ELEMENTS. 


1. In climates liable to inceſſant rains or perpetual drought for a 
length of time many diſeaſes of vegetables muſt originate from the 
exceſs of moiſture, or to the want of it; which are not very frequent 
in this country. In moiſt feaſons the leaf- buds of plants, as of graſs 
and corn, as well as of trees and perennial vegetables, grow too lux- 
uriantly; and the flowers and conſequent fruits or ſeeds are later, 
and contain more aqueous, and leſs mucilaginous and ſaccharine 
matter, 

On the contrary, in dry ſeaſons the leaf-buds are leſs vigorous, and 
therefore in leſs quantity, as the crops of hay, and the quantity of 
ſtraw; but the fruits and ſeeds ripen earlier, and are of more grate- 
ful flavour, and more nutritious. 

2. The effect of heat on vegetation is ſpoken of in Set, XII. 

2. 2. The exceſs of that alan + is ſeldom much i injurious to the 
vegetation of this country, unleſs it may contribute to increaſe the 
dryneſs of the ſoil, when there is a ſcarcity of moiſture, But the de- 
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fect of the element of heat, or in common language exceſs of cold, 
is frequently deſtructive to the early ſhoots of the aſh, fraxinus, and 
to the early bloſſoms of many fruit-trees, as apples, pears, apricots ; 


as theſe are either more ſucculent, or have leſs irritability, or more 


{ſenſibility 3 on both which accounts " are more liable to be diſ- 


caſed by cold. 
The blights occaſioned by froſt generally happen in the ſpring, 


uv hen cold "nights ſucceed to warm 72805 days, as the living power 
of the plant has then been previouſly exhauſted by the ſtimulus of 


heat, and is therefore leſs capable of being excited into the actions, 


which are neceſſary to vegetable life, by the greatly diminiſhed ſti- 


mulus of a freezing atmoſphere. 

In ſome northern climates, where the long ſunny days ſucceed the 
diſſolving of the ſnows, as in Denmark aud in Ruſſia, the gardeners 
are ſaid to ſhelter their wall- trees from the meridian ſun in the ver— 
nal months; which preſerves them from the cold of the ſucceeding 
night; and by preventing them from flowering too early avoids the | 
danger of the vernal froſts. 

The deſtruction of the more ſucculent parts of vegetables, as their 
early ſhoots, and that eſpecially when expoſed to froſty nights, was 
ſpoken of in Sect. XIII. 2. 2. and can ouly be counteracted by co- 


vering them from the deſcending dews: or rime by the coping- ſtones 


of a wall; or matts of ſtraw. 
I, The blaſts occaſioned by lightning are more frequent, I hes 


lieve, than is uſually ſuppoſed ; as I am informed by thoſe, who 
purchaſe extenſive woods, that very many trees on being ſawed 


through are found cracked, and much injured by liehtaing, I had 
| laſt year a ſtandard apple-tree, and a tall apricot-tree, in full leaf 


blaſted at the ſame time by lightning, as was believed. They both 
loſt all their leaves; the apple-tree nevertheleſs put out a new fo- 


liage, and recovered, and bore fruit this year; but the apricot, which 


was nailed to a high wall, never ſhewed any returning life, 


Mr. 
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Mr. Tull aſcribes one injury to the health of wheat plants, and fre- 
quently their death, to lightning; the effects whereof, he ſays, 
may be obſerved by the blackiſh parts or patches viſible in a field of 
wheat, eſpecially in thoſe years which have more thunder— ſtorms 
than uſual, and adds that againſt this there is no remedy. 

The erection of frequent metallic points could alone ſecure a garden 
or field from this misfortune ; which probably occurs more frequently 
on damp fituations, than on dry ones; as mentioned in the account 
of Fairy Rings in Botanic Garden, Vol. I. note XIII. 

The manner in which lightning deſtroys the life of vegetables 

may be fimilar to that, in which it deſtroys animal life; which is I 
ſuppoſe by its great ſtimulus exhauſting the ſenſorial power in the 
violent action it occaſions, and thus duc total inirritability to the 
common ſtimuli, which ought to excite the vital actions of the ſyſ- 
tem; ſimilar to which, though with leſs expedition, ſeems to be the 
effect of ſome poiſons on the animal ſyſtem, as the diſtilled water of 
Jauro-ceraſus, a ſolution of arſenic, the contagious matter of fevers, 
and even a common emetic ; all which by 1 ſtrong ſtimulus ſeem 
almoſt inſtantaneouſly to render the ſtomach, and other parts of the 
ſyſtem, nearly or entirely inirritable, or diſobedient to their natural 
ſtimuli. 
It may alſo affect vegetables in another way ſimilar to that, which 
probably alſo happens, how their young ſucculent ſhoots are frozen; 
that is, by burſting their veſlels, as it paſſes through them, by its 
_ expanſive power; as happens to the large branches of ſome trees, 
and to ſtone- buildings, and other bad dea eder of electricity, when 
they are ſtruck with lightning. 


The expanſive power of Agen is not only ſhewn by trees and | 


towers being rent by lightning, but by the ſound, which ſucceeds the 


paſſage of it through es ſince a vacuum, or nearly a vacuum, in re- 
ſpe& to air muſt Seri be made by the preſence of the electric 
5 fluid ; and the ſides of this vacuum ruſhing together, when the 
3 ſtream 
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ſtream has paſſed, occaſions the conſequent vibrations of the air, w hich 
conſtitute ſound, whether in the audible ſpark of electricity, or the 
tremendous craſh of thunder. See Sect. XIII. 3. N 

4. The element of light, as well as that of heat, is neceſſary to ve- 


getation. In this climate they both ſeem in general to be injurious 


only by their defect, and ſeldom by their exceſs. But as light acts as 
a ſtimulus on the more irritative or ſenſitive parts of plants, which 


appears by the expanſion of many flowers, and of ſome leaves, when 
the ſun ſhines on them; and by the nutation of the whole flower, as 


of the ſun-flower, helianthus; and by the bending of the ſummits of 
all plants confined in houſes towards the light; there may be diſeaſes 


_ owing to the exceſs of this ſtimulus, which have not been attended 
to; to prevent which the flowers of tragapogon ſalſafi, and of other 
plants, cloſe about noon. Other unobſerved diſeaſes may be owing 


to a defect of the ſtimulus of light; as a mimoſa, ſenſitive plant, 
which I had confined in a dark room, did not open its foliage, though | 


late in the day, till many minutes after it was expoſed to the light. 


The excels of light has not been obſerved to be attended by vege- 
table diſeaſes in theſe more northern latitudes; but the diſeaſe pro- 
duced by the deficiency of it, which is termed etiolation, or blanching, 


has been ſucceſsfully uſed to render ſome vegetable leaves and ſtalks 


eſculent by depriving them of much of their acrimony, and of their 


coheſion, as well as of their colour; as is ſeen in the blanching of 


celery, apium; endive, cichorium; cinara, cardoon; ſea-cale, 
crambe. 5 


The follow ing method of the growth and etiolation of ſea-cale is 
tranſcribed from the letter of a friend; to which ſhould be added, 
that the young heads of this vegetable without blanching are equal 


or ſuperior to moſt kinds of brocoli, braflica, ** Sea-cale ſeed ſhould 


be ſowed the latter end of March or beginning of April in drills, 
and then earthed up. In autumn it ſhould be tranſplanted into high 


beds, one row of roots in a bed, about a foot aſunder, and in the 


winter 
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winter it ſhould be covered up. It muſt be kept dry, that is, the 


beds made in the drieſt ground; it is not fit to be eaten till the third 


year after it is ſowed. The year before it is eaten it muſt be co- 
vered up in the beginning of winter, firſt with ſtable dung, which 
may be kept from preſſing on it by a few ſticks placed like a cone 
over each root ; then with long litter two or three feet high ; the 


higher the better, becauſe the more it is forced, the earlier it is fit to 
be gathered, and the whiter it wilt be. It is to be gathered about 


the beginning of January, and fo on till May, one bed being kept 


under another. It ſhould be boiled and ſent up on toaſt like aſpara- 


gus, and is an excellent vegetable, and at an early ſeaſon.“ 

5. The earth, on which vegetables inſert their roots, ſometimes 

preſents noxious materials to their abſorbent ſyſtem, as the acidity of 
ſome clays ; into which when the roots of fome fruit trees penetrate, 

they are faid to loſe their health, as mentioned in Sect, II. 9. by 

the death or decay or their root - fibres. 


Pure ſiliceous ſands alſo prevent vegetation from their containing 
no carbonaceous matter, and by their is readily permitting the hows 


and rains to exhale from them, eſpecially in hotter climates, where 
they conſtitute a moving ſurface unfriendly to all organized life, 

6. There are alſo noxious exhalations diffuſed in the atmoſphere 1 in 
the neighbourhood of ſome manufactories; which are ſaid to injure 
the growth or deſtroy the life of vegetables; as the ſmoke from the 
furnaces, in which lead is ſmelted from the ore, from potteries, and 


from lime-kilns; to which may be added the marine ſalt, or marine 


acid, which abounds in the too great vicinity of the ſea. 

To theſe belong the experiments of Dr. Peſchier of Geneva, 
who immerſed ſeveral plants in vapours of nitrous acid, of volatile 
alkali, and of ether, to the great injury or death of the plants. Jour- 
nal de Phyſique par Nh terte, T. ii. p. 345. 

7. Unwholeſome or poiſonous materials may be applied to vegeta- 


bles ſo as to diſcaſe or deſtroy them; as: their abſorbent Syſtems like 
| thoſe 


8: GLA Fay 
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thoſe of animals are liable to imbibe many noxious materials, as men- 
tioned in Sect. II. 8. A light ſolution of arſenic, ſprinkled on a 
peach-tree in the ſpring, deſtroyed the branches which received it. 
A ſolution of liver of falpbur was equally fatal to the branches of a 
nectarine- tree, and alſo oil of turpentine. 

Mr. Von Uſlar affirms, that watering plants with a due quantity 
of oxygenated muriatic acid will increaſe their irritability ; and if 
carried beyond a certain degree will injure or deſtroy the vegetable 
by giving it too much oxygen; which is known in due quantity 
to be a falutary material, and the moſt necellary of all others to ve- 
getable as well as to animal life. 


8. There are materials called condiments, which are believed to 
; poſſeſs ſtimulus without nutriment in reſpect to animal bodies, as 


ſpice, ſalt, bitters, as the hop, and probably opium and vinous ſpirit. 
Theſe when taken into the ſtomach increaſe its activity, and render 


the animal for a time fat, and even ſtrong; but as all increaſe of 
ſtimulus, beyond what is natural, is followed by debility; after a time 
the animal becomes weak, and emaciated ; and enervated in mind as 
well as body ; as is uniformly ſeen in thoſe who are addicted to the 
uſe of much beer and wine, or of opium; and in a leſs degree where 
ſpice, or ſalt, or bitters, are taken in too large quantity, 

What then ſhall we ſay to the uſe of common ſalt in agriculture ? B 
as it is a ſtimulus, which poſſeſſes no nouriſhment, but may incite 
the vegetable abſorbent veſſels into greater action; it may in a cer- 
| tain quantity increaſe their growth by their taking up more nutri- 
ment in a given time, and performing their circulations and ſecre— 
tions with greater energy. In a greater quantity its ſtimulus may be 
ſo great as to act as an immediate poiſon on vegetables, and deſtroy 
the 1 motions of the veſſels by exhauſting their irritability. 5 

After a time 1 ſuſpect vegetables will always be liable to diſeaſe 
from this ſtimulating innutritive material; and that though it may 
increaſe the FATTY growth of the plant, it will injure its fewering or 


ſced- 
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ſeed- bearing; and that hence, if it be uſed at all, it ſhould be a little 
before the time, that the plant would acquire that part of its growth, 
which is wanted. Thus if the herb or young ſtem only be wanted, 
as in ſpinage, mercury, aſparagus, apply ſalt early; if the flower be 
wanted, as in brocoli and artichoke, or in tulip or hyacinth, moiſten 


them with a ſlight ſolution of ſalt, when the flower-bud is formed. 
When the fruit or ſeed is wanted, as in melons or cucumbers, or 


peas and beans, apply the ſolution of ſalt {till later, and at all times 
with rather a parſimonious hand. See Sect. X. 7. 4. 


Similar to this, where animals diſeaſed with ſuperabundancy of fat 


are required, it is cuſtomary, I am told, to feed poultry for the Lon- 
don markets by mixing gin and even optum with their food, and to 
keep them in the dark; but they muſt be killed as ſoon as their cor- 


pulency 1 is formed, or they ſoon become weak, and emaciated like 


human drunkards. And in ſome countries, as in Languedoc i in 
France, the livers of geeſe and ducks are required to be enlarged and 


diſeaſed ; as they are Teckened a dainty by modern epicures, as well 


as by the ancient ones, who ſpeak of the tumidum j jecur anſeris; and 


for this purpoſe the animals are kept in the dark, and crammed with 
more than their natural quantity of nutriment ; but are faid to be- 
come lean, and to die, if not killed as ſoon as _ diſeaſe 1 is pro- 


duced. 


It is nevertheleſs to be obſerved; that ſea-ſalt as well as other . 


mulating condiments may be advantageouſly uſed as medicines, 
though injurious as common food. Thus it is aſſerted by Baron 
Schulz in the communications to the board of Agriculture, Vol. I. 
Part III. and IV. p. 318, that it deſtroys the faſciola hepatica, or 
fle wk worm in ſheep. Some have recommended one ounce of ſalt to 


be given every day diſſolved in water, but it is probable, it might be 


uſed with greater advantage, if hay was moiſtened with the ſolution; 
which would thus at the ſame time ſupply them with better nouriſh- 
X x ment 


— 


* 
„ 
8 — — = — 2 = ARR 4 
————— ͤT— Vg. T — — NP = 


— 
— — i 


— — — 4 
— = — ae im 


— — xr — — — —— I 
* ESI —— Et = > OIL) 


| 
ih 
il 
J 
5 

1 
, 


34 DISEASES Szcr, XIV. 2.8. 


ment than gener aly falls to the lot of theſe diſcaſed ſheep, on  {uppo- 
ſition that they would eat it. 

The rot of ſheep, I ſuſpect, ariſes from the abe of the abſor- 
bent veſſels of the liver of that animal; whence the bile is too dilute, 
eſpecially in moiſt ſeaſons; whence the flewk-worm, as I have ſeen 
in the ſhambles, inhabits the common bile-duct, and at length erodes 
the liver, cauſing ulcers ; which from the ſympathy of the Janes with 
the liver occaſions a cough, and a hectic fever from the abſorption 
of the matter. Hence the ſalt by its additional ſtimulus may render 
the bile leſs dilute by promoting a greater abſorption of its aqueous 
parts, as well as a greater e of it; which however I ſuſpect 
would be much more efficacious, if about ſixty Srains of iron-filings 
made into a ball with flour was given every morning for a week along 
with the ſalt, as further explained 1 in e Part III. Art. 45 2. 
6. 4. 
Since writing the above account of common falt as a condiment; 
and the probable conſequences attending the uſe of it, I have met. 
with ſome experiments publiſhed by Lord Kaimes in his Gentleman 
Farmer, which ſeem much to confirm the preceding account. He 
watered ſome Jeruſalem artichokes, helianthus tuberoſus, which 
were planted in ſeparate pots, with a ſolution of fixed vegetable al- 
kali, others with volatile alkali, others with weak lime water, others 
with ſtrong lime water, others with putrid urine, and laſtly others 
with water impregnated with putrid animal and vegetable ſubſtances, 
1 ſuppoſe as they exiſt in a dunghill. All theſe line ſolutions at firſt 
encouraged the growth of the reſpective plants, ſo as much to ſur- 
paſs 15015. in the pot, which was moiſtened only with common wa- 
ter, as a ſtandard to compare the others to; but by additional quanti- 
ties of the ſolutions, they all, except the laſt, gradually loſt their 
_ vigour, and periſhed in the end, as I ſuppoſe, by the excels of ſti- 
mulus. 


There 
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There 1s alſo an experiment in the works of Mr. Anderſon, which 


ſeems to ſhew, that common falt poſſeſſes no nutritive quality adapt- 


ed to vegetable growth; and that in ſome ſoils, or to ſome vegeta- 


bles, it would ſeem not even to act as a ſtimulus or condiment. He 
marked out a circle of fix feet diameter in the middle of a graſs field, 
which he diſtinguiſhed by driving a ſtake in the centre; on this circle 


he ſtrewed common falt, fo as to lie nearly an inch thick on the 


| ground. The graſs ſprung up in this circle in the ſame manner as 


in the other parts of the ground, and the place could only be diſtin- 
ouiſhed by the ſtake, though it was left there for ſome years, Encycl. 
Britan. Art. Agriculture. See Sect. X. 7. 5. of this work. This ex- 


periment is wotthy to be repeated, leſt there might have been ſome 


miſtake attending it ; as ſo many authors have given experiments 
with contrary reſults; and as ſome other nente ſalts were ſhewu 
to promote vegetation in the experiments of Dr. Home. 


9. Some Aalen from external violence have been already 1 
tioned in this Section, in which the injury is a remote rather than a 


proximate cauſe of the diſeaſe, as in the canker ſometimes, and the 


ſap-flow, and gum- ſecretion. But ſome other diſeaſes from external 


violence have been purpoſely produced, as well as that of etiolation, 
and turned to advantage; as the bunches of grapes, which have ac- 
quired their full ſize, are ſaid to ripen ſooner, if the flalk of the 
bunch be cut half through. Tournefort ſays, that the figs in Pro- 
vence and about Paris ripen ſooner, if the buds be wounded with a 
ſtraw dipped in olive-oil. And laſtly, the figs in the iſland of Malta 
are made to ripen ſooner by caprification ; as ſpoken of in Botanic 
Garden, Vol. II. note on Caprificus. And it may daily be remarked, 
that thoſe apples and plums ripen ſooner, which have been wound- 


ed by inſets; and that pears will ripen conſiderably ſooner, if they 


be immaturely plucked from the tree, which muſt be eſteemed in- 


jurious to the life of the pear; and as the converſion of auſtere acid 


juices of fruit into ſugar 1 in the proceſs of ripening may be in part che- 
Xx 2 mical, 
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mical, it may proceed more haſtily, when the life of the fruit is im- 
paired or deſtroyed ; as ſeems to occur in the drying of germinated 
barley, and in baking pears, as well as in bruiſing apples for the pur- 
poſe of making oder; whieh laſt effect might probably be much 
improved by the addition of warmth, 


III. DISEASES OCCASIONED RY INSECTS. 


1. Among the diſeaſes of plants Linneus adds in his Philoſophia 
Botanica the neſts of thoſe inſects, which depoſit their eggs in plants; 
whence a variety of excreſcences. Theſe are, 1. The calls of oak, 
of ground- ivy, ciſtus, trembling poplar, willow, and hawk -weed. 
2. Bedequar of roſes, or briar-balls, 3. Follicles of piſtachia, and 
black poplar. 4. Contortions of ceraſtium, chick-weed, veronica, 
ſpeedwell, and lotus. F. Scales of firs, willows, and roſes. 

He then adds, that the duplicature and prolification of flowers is 
often occaſioned by inſects, as common chamomile, matricaria, is 
thus made proliferus; and that carduus caule criſpo bears larger flo- 
rets, with the piſtils growing into leaves, by the wounds of FI z 

It muſt be obſerved, that thelk excrefcences on the leaves of ſome 
plants, or mutation of their manner of growth, are not always the 

conſequence of a ſimple wound or puncture of the inſects, but of the 
depoſition of their eggs, or young offspring ; which afterwards con- 
tinue to ſtimulate the growing plant into unnatural motions, and 
conſequently into unnatural growth ; like the inflammation and con- 
ſequent new granulations of fleſh in the wounds of animal bodies; 
which, if the ſkin is prevented from ſpreading over them, will rife 
into large ſubſtances of fungous fleſn; or beneath the ſkin, where it 
18 WH as in wens. 

Many flowers are deſtroyed or rendered 1 by the depre- 
dation of inſects, as roſe-buds by the cynips; and I remember ob- 


ſerving one dry ſummer, that every bloſſom of a large quince tree 
15 was 
4 
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was pierced by a fly, and rendered unprolific before the bloſſoms had 


opened. I have alſo ſeen the hood of the aconite, ſo replete with an 


acrid juice, pierced by inſects to plunder it of its honey. 


2. The curling of the leaves of neQarine, and peach, and cherry- 


trees, with the ule or bladders on their ſurfaces, are formed in con- 
ſequence of the wounds inflicted by the aphis; in the ſame manner 


as the galls and bedeguars on the oak and ſweet-briar by other inſects, 


but without their nickication or the depoſition of their eggs though 


from the ſudden and general appearance of theſe injuries they have 


been aſcribed to blights from inclement weather. 


Some obſervers hte believed nevertheleſs, that theſe affected leaves 
were previouſly out of health; which occaſioned them to ſupply a a 
proper ſituation for thoſe inſects, which moleſt them; as I have fre- 
quently obſerved, that ſnails or ſlugs eat thoſe leaves, which have 
been plucked from. cucumber plants, Sad are beginning to wither ; in 


preference to thoſe, Which are growing in perfekt health. 


Mr. Lawrence-relates, that in June the leaves of ſome of his wall- 


pear- trees were much injured by a hail- ſtorm, which leaves were af- 


terwards blighted, and become full of tumours from inſects; and the 
pears, which were then as large as walnuts, all periſhed. On this 


Mr. Bradley remarks, that ds generally lay their eggs on the dead 


or putrefying parts both of vegetable and animal bodies; 3 and adds a * 


conjecture, that the parent inſets may circulate in the juices of the 
plant, which however is not probable, as though microſcopic animals 
have been diſcovered in the ſtagnating juices of animal bodies, as in - 
the puſtules of the itch, and in the foes: in the dyſentery, and even in 
the ſemen, which may have ſtagnated in the veſiculæ ſeminales; yet 


no ſuch animalculæ have, I believe, ever been detected 1 in recent blood, 


or any recent ſecretions from it. 
A predilection for ſome withered leaves appears alſo in larger ani- 


4 


mals as well as in inſects; cows will eat young thiſtles, a few hours 


after they are cut Gow, as their prickles become flaccid ; and horſes 
a refuſe 


4 
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refuſe the young ſhoots of yew-trees, as they grow; but will eat 
them when they are cut off, and begin to wither; and on that ac- 
count loſe a part of their acrimony; though there 1s ſtill often ſuf- 
ficient poiſon within them to deſtroy the animal. And it is even 
probable, that when the leaves of yew are withered to a greater de- 
gree, their poiſonous acrimony becomes ſo far deſtroyed, that they 
ceaſe to be-deleterious to horſes; ſo that in Heſſe in Germany it is 
cuſtomary in the winter to crop the young ſhoots of yew-trees, and 
mixing them with other provender to give them as common food to 
horſes. See Anderſon on Agriculture, Vol. III. p. 590. 

On this account if wall-trees are frequently watered by an engine, 
ſo as to moiſten their leaves or branches as well as the ground at their 
roots on the dry days in ſpring, by which they will be kept in vi- 

gorous growth, I was told, that they would totally or nearly eſcape 
the depredations of inſets ; but I found by an experiment well con- 
ducted on three trees, that this management had no effect; and I alſo 
obſerved in the ſpring and ſummer of this year, 1798, which ſeems 
to have much favoured the production of the aphis, that they at- 
_ tacked the moſt healthy leaves of peach and nectarine trees, as well 
as the others; and that plums, cherries, black currants, and many 
other trees ſuffered by their depredations, though previouſly in perfect 
vigour. And laſtly, that on repeatedly having waſhed off many thou- 
ſands of aphiſes from peach and nectarine leaves by a ſtrong ſtream 
from a forcible water-engine, that they evidently crawled again up 
the ſtems of the trees, or on the wall to which they were nailed, as 
in another day the lowermoſt branches were thus more infeſted with 
them than the upper ones. 

The hiſtory of the aphis, puceron, or vine- treter is ſo curious, 
the deſtruction it commits on the foliage of the peach and nectarine 
is in dry ſummers ſo irreſiſtible, and its exiſtence on other trees ſo 
extenſive, that it demands our particular attention. See No. 1. 7. of 
this Section. From the obſervations of Swammerden, Bonnet, Dr. 
Richardſon, 


SECT. XIV. 3. 2. OF PLANTS. 343 


Richardſon, and of other philoſophers, this extraordinary inſect riſes 
in the ſpring from eggs, which are ſaid to be attached by the parent 
aphis to the twigs of trees in the autumn, and are believed to produce 
not a larva or caterpillar, but a progeny ſimilar to the parent; every. 
one of which produces in about ten days not an egg, but another liv- 
ing progeny to the ninth generation, without being connected amato- 
rially with each other. The ninth generation produces males and fe- 
males, ſome of both kinds with wings, and others without. them ; 
and this tenth generation from thoſe, which were hatched from eggs, 
become amatorially connected, and produce eggs; which are laid on 
the new twigs of various trees for the next year's progeny to be 
batched by ths vernal ſun, Philoſ. Tranſat. Vol. LXI. p. 182. 
In this uncommon circumſtance the eggs of the aphis reſemble the 
ſeeds of plants; which firſt produce 9995 ſucceſſive generations of 
leaf - buds, Which are a viviparous progeny, before they again pro- 
duce ſeeds, Which are their oviparous progeny, as mattloned in Sect, 
IX. 3. 1. of this work. Nor is this to be aſcribed to what has been 


termed equivocal generation, or. to an impregnation of nine fetuſes. 


encloſed within each other, as ſome have ſuppoſed. But this central 
production of the viviparous progeny of the aphis ſeems to reſemble 
the lateral production of a viviparous progeny from the polypus, . 
which in time detach themſelves from their parents;. like the buds 
of the polygonum viviparum, or the bulbs of the magical onion, al- 
lium magicum ; which are produced from the flower-cup inſtead of 
feeds, and in time detach themſelves, aud fall on the ground. Se 
that theſe aphiſes are not, I ſuppoſe, to be eſteemed fecundated fe- 
males, but proliferous males, as explained in e Vol. *. 
Sect. 39. on generation. 
This FRE mode of reproduction, ſo exactly 1 the buds 
and ſeeds of trees, accounts for the wonderful increaſe of this inſect; 
which according to Dr. Richardſon conſiſts of ten generations, and 
of fifty at an average in each generation; ſo that the ſum of fifty 
multiplied 
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multiplied by fifty, and that product again multiplied by fifty nine 
times, would give the product of one egg only in countleſs millions; 
to which muſt be added the arnatcedle eggs laid by the tenth ge- 
neration for the renovation of their progeny in the enſuing ſpring. 

Their punctures of the leaves of peach and nectarine trees in the 
vernal months, and of cherry, plum, and currant trees in the ſum- 
mer, produce a ſwelling and elevation of the cuticle of the leaf on its 
upper ſide, and a conſequent curling of it with its upper ſurface out- 
wards, which terminates in a deſtruction of it to the great injury of 
the tree, and frequently to the death of it; while the leaves of the 
nut- trees, mentioned above, in No. 1. 7. of this Section, appeared to 
be but little injured by them, though fifty or a hundred of theſe in- 
ſects were ſeen under every leaf about Midſummer, both before and 
after their affuſion with the honey-dew. 

From Dr. Richardſon's account the aphiſes on the roſe · tree ap- 
peared in February, when the weather happened to be warm, from 
ſmall black oval eggs; which were depoſited on the laſt year's ſhoots 
in autumn; and that, when the weather became colder, great num- 
bers of them periſhed, by which circumſtance the roſe-trees are in 
ſome years almoſt freed from them. 
They came to their full growth before April and after having 
twice caſt off their exuviæ, every one of them produced about fifty 
young ones; all of which came into the world backwards, and ad- 
hered ſometime to the vent of the parent by their mouths or fore- 
part; as ſhewn in a magnified ſtate at fig. 2. plate IX; and were at 
length ſet down. on ade tender ſhoots of the plant, and came to ma- 
turity in about ten days, caſting off their coats two, three, or four 
times. 

The ninth generation in October conſiſted of males as well as fe- 
males, which were ſeen to cohabit; and the eggs produced by their 
intercourſe, he aſſerts, were depoſited generally near the new buds, 
or on other parts of the twigs of the trees, which they poſſeſſed. 

8 Theſe 
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Theſe were at firſt green, but in a few days became brown, and by 
degrees quite black. They were of regular oval figures about one 
tenth of an inch in length, and about half as broad, and adhered 
firmly by means of ſomething glutinous, and reſiſted the ſeverity of 

the winter. | 
Other inſects, which are produced from eggs, and become winged 
butterflies or moths, live for ſome time in the intermediate ſtate of 
caterpillars or larvæ. During this ſtate of their exiſtence they feed on 
the leaves, on which they are hatched ; or on fruits or kernels ; but 
after they have acquired wings and organs of reproduction, ſome of 
them take no food, as the filkworm ; and others live only upon ho- 
ney, as bees, and moths, and butterflies. Now the aphis, I ſuppoſe, 
has no intermediate ſtate between the egg and the fly, and there- 
fore makes no holes in the leaves by eating them; or if any of them 
previouſly exiſt in a caterpillar, or larva tate, it can be only thoſe 
which are produced from eg 885 in the early {pring, which is worthy | 
of future attention. 

Whence I ſuppoſe, that this fly lives not by conſuming the fo- 
liage of the plants, which it inhabits; but by piercing ike pulmo- 
nary veſſels in their natural ſtate, or the lymphatic veſſels of the leaf 
in their retrograde ſtate, by a fine tube or proboſcis, which it poſſeſſes, 
and which it may be ſeen by a common lens perpetually to employ, 
as ſhewn under its chin in the magnified inſect at figure firſt of plate 

IX. For the ſap- juice or vegetable chyle is brought from the radi- 
cles of each leaf-bud, and opolled up the long e to the pulmo- 
nary artery of the leaf, where it becomes eee and converted 
into vegetable blood. And may thus be extracted by the tubes of 
theſe inſecte before its ſanguification. 

Perhaps thoſe aphiſes, hich were from eggs, might eat ſome part 
of the peach leaves during their larva ſtate, if ſuch 1 and occa- 
ſion them to curl up. While thoſe, which were a viviparous progeny, 
might N pierce the ſap-veſſels, or blood veſſels, and thus not ap- 
* ny 
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parently i injure the leaves; as on the nut-trees, where perhaps they 
were not hatched from eggs, but might have come thither in their 
winged ſtate, and have then produced their innumerable viviparous 
ofpring 3 as on the nut-trees above mentioned I could not diſcern 
the eggs, from which they were hatched, and a few larger aphiſes 
with wings appeared early 1 in the ſeaſon amongſt the ſemaller ones 
without wings. 

We may fhally conjecture on this intereſting ute, firſt, that the 
aphiſes produced from eggs early in the ſpring may have a larva or 
caterpillar ſtate, and that during that ſtate they may feed on the 
young leaves of peaches, lacs plums, and cherries, and thus 
occaſion them to curl and die. 2. That thoſe, which are not from 
eggs, have no larva ſtate, and only puncture the larger chyle veſſels 
of the young twigs, or the pulmonary arteries of the leaves, which 
receive the vegetable ſap- juice from the roots, and thus that they 
ſuck it up, and live on it, before it is converted into blood, as moths, 
butterflies, and bees, live on honey in their winged ſtate, though on 
other parts of vegetables, as on their leaves, or anther-duſt, in their 
larva ſtate ; and that theſe punctures are attended with no viſible in- 
jury to the leaf. 3. That for a week or two about Midſummer, when 
the umbilical veſſels of the new buds convey the ſap- juice to them, 
or to the reſervoirs of nutriment preparing for them, that the aphiſes 
by piercing theſe veſſels, or the pulmonary arteries of the leaves, ac- 
quire ſo large a quantity of this ſaccharine material, that it paſſes 
through them almoſt unchanged, falling on the leaves and ground 
beneath them, and produces what is called the honey-dew ; but that 
this happens only for a ſhort ſeaſon, as a week or two about Mid- 
ſummer, during the production of the new buds. And laſtly, that 
the black powdery material on the upper ſurface of the leaves of the 
nut-trees and plum-trees, and of the ſhrubs which grow beneath 
them, is an excrement from the aphiſes, which hang on the under 
| ſurfaces of the leaves above them, like the black bitter powder in the 
nut- 
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nut-ſhell ; which! 1s the excrement of the curculio, which has eaten 
the ſweet kernel, 

Secondly, having laſt year written the above, I have had ano- 
ther opportunity * attending to the aphis during the ſummer of 
1799, and ſhall add the further remarks, which I have been able to 
make on this moſt curious and important animal, which may in pro- 
ceſs of time deſtroy the vegetable world. 

As the month of June was again in this ſummer very dry, though 
not very warm, the aphis was propagated i in immenſe numbers on a 
great variety of trees, thrubs, and herbaceous plants. The row of 
nut- trees mentioned in No. 1. 7. of this Section was infeſted with a 
greater number of them this year than in the preceding one; yet 
during the ſeaſon about Midſummer there was ſo little honey-dew 
this year, that it might have eſcaped obſervation, if it had not been 
particularly attended to; yet what did appear was only on the upper 
ſurfaces of thoſe leaves, which had other leaves impending over them 
crowded with aphiſes ; whence I had no doubt, but that it was voided 
by the millions of aphiſes, which adhered on the under ſurfaces of 
thoſe ſuperior leaves with their backs downwards. 

On examining them with a ſtrong magnifier I could frequently : 
perceive them zofort their proboſcis or trunk into the veſſels of the 
inferior ſurface of the leaf ; and particularly obſerved, that when 
they were not moving from place to place, that they generally ſtood 
with their heads towards the foot-ſtalk of the leaf of nut-trees, or to- 
wards the baſe of the twigs of plum-trees, which circumſtance [ 
ſhewed to many of my friends. 

Both before and after the exiſtence of the honey · dew a black ma- 
terial, which was ſometimes moiſt and ſometimes dry, appeared on 
the upper ſurfaces of thoſe leaves only, which had other leaves crow d- 
ed with aphiſes over them, and even on the upper ſurface of the 
leaves of ſome herbaceous plants, which grew under theſe nut- trees, 
ST and 
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and alſo on others, which grew under plum-trees, which were 
much infeſted with an aphis of a greener colour. 
To prove beyond poſſibility of error that this black matter was de- 
jected on the leaves below by the aphiſes, which were walking with 
their heads downwards on thoſe above, I ſewed ſlightly with a needle 
and thread under ſeveral leaves a piece of writing paper about the ſize 
of the leaf; and obſerved on the next day that many black marks 
were diſtinguiſhable on the paper. 

On plum trees and on many herbaceous: plants innumerable aphiſes 
were ſeen on the upper tender part of the upright ſhoots, adhering 
with their heads downwards ; and on the hanging ſhoots with their 
heads upwards ; and inſerting their proboſcis into the veſſels, I ſup- 
poſe, which contained the aſcending ſap- juice. But on the nut- trees 
the moſt tender or uppermoſt parts of the young ſhoots were covered 
with very numerous briſtles, which appeared to be an armour pur- 
poſcly produced to defend them from theſe deſtructive inſets, and 
hence they were principally found on the under ſurfaces, of the 
leaves. 

As the chyle of animals is mixed with the venous blood, and i is im- 
mediately projected by the force of the heart into the pulmonary ar- 
tery, at the extremities of which i it is principally converted into blood 
by its expoſure to the air; ſo in the vegetable ſyſtem the ſap- juice 

muſt be mixed with the returning venous blood, and carried forwards 
to the extremities of the oulmonary artery of the leaf, before it is 
converted into vegetable blood. Theſe pulmonary arteries paſs along 
the under ſurfaces of leaves, as the upper ſurfaces of them are cover- 
ed by the fine terminations of them on an air-membrane for the pur- 
pole of reſpiration ; hence on theſe under ſurfaces of leaves the aphiſes 
adhere, and pierce the branches of the pulmonary arteries with their 
proboſcis ſtanding with their heads towards the ſtalk of the leaf, that 
they may thus meet the ſtreams of chyle or r ſap· juice yet unchanged 
into 
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into blood; which accounts both for their exiſting in all kinds of 
weather on the inferior ſide of the leaves, and for their ſtanding with 
their heads towards the foot-ſtalks of them. Thus on an upright 
twig of a plum-tree I this day obſerved a number of aphiſes adhere: 
with their heads downwards with their proboſciſes inſerted into the 
tender ſtem, and ſo near to each other, that the tail part of the lower 
ones extended one third of their length over the head part of thoſe 
above them, and gave ſomewhat the appearance of ſcales ; while on 
the hanging twigs they adhered with their heads upwards, ſtill intent 
to meet the ſtreams of ap- juice in the aſcending chyle veſſels, or in 
the pulmonary arteries. 
Dr. Bradley and others obſerve, that about Midſummer there ap- 
pears to be a pauſe in vegetation, and that at this time the new buds. 
are generated; and Duhamel and others found, that the bark of ſe- 
veral trees became at this time as eaſily to be ſeparated from the al- 
burnum as in the ſpring; as is related in Sect. III. 2. 8. of this work. 
At this time therefore there exiſts a new flow of ſap- juice to ſupply 
preſent nutriment, or to furniſh a reſervoir of future nutriment to 
the newly generated or expected embryon, either before or after its 
vivification, ox its impregnation, if ſuch a proceſs Way: be ſuppoſed to 
occur in the production of buds. 8 
At this time then, when there exiſts a ſummer-flow of ſap- juice, 
this pernicious inſe& in uncounted millions pierces the ſap-veſlels 
round the new ſhoots, or the pulmonary arteries beneath the leaves; 
and thus drinks the vegetable chyle, or ſap- juice, with ſuch avidity, 
as to part with much of it again almoſt unchanged. This I now 
believe with Sauvage to be the origin of one kind of honey-dew cer- 
tainly ; and if another kind of honey-dew exiſts, as he mentions, 
where there are no aphiſes, I ſuſpect, as obſerved in No. 1. 7. of this 
Section, that it mult ariſe from the inverted action of the lymphatic 
veſſels of the leaf, at the time of the increaſed quantity of ſap-juice 
| 1 | about 


* 
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about Midſummer ; but have not had an opportunity to aſcertain 


Thirdly. There appears to be a power impreſſed on organized bo- 
dies by the great author of all things, by which they not only in- 
creaſe in ſize and ſtrength from their embryon ſtate to their matu- 
rity, and occaſionally cure their accidental diſeaſes, and repair their 
accidental injuries, but allo a power of producing armour to prevent 


| thoſe more violent injuries, which would otherwiſe deſtroy them. 


Of this laſt kind are the poiſonous juices of ſome plants, as of atropa 
belladonna, deadly nightſhade, hyoſcyamus, hen-bane, cynogloſſum, 


hounds-tongue. Other plants are armed with thorns and prickles | 


to prevent the depredation of animals, as ilex, holly, cratægus, haw- 
thorn, ribes groſſularia, gooſeberry; the leaves of which would be 


perpetually devoured but for this kind of protection. Other plants 


ſecrete a viſcid juice to agglutinate the inſects, which crawl up to- 


wards their fructification, as filene, catchfly, droſera, ſun-dew ; and 


others by the contraction of their leaves or petals arreſt or deſtroy the 


inſects, which attack them, as dionoea muſcipula, and apocynum an= 
droſemifolium. 


But how can vegetables protect the whole inferior ſurfaces of their 
leaves, and of their young riſing ſtems from the innumerable pro— 


geny of the deſtructive aphis, which penetrates their chyle veſſels and 


their arteries ; and which from their immenſe numbers may in pro- 


ceſs of time deſtroy the vegetable world. Many vegetables have not 


yet acquired any means of Jefinos, and have therefore the firſt growth 


of their foliage much injured, or totally deſtroyed by this deſtructive 


inſect, as the nectarine, and peach, and plum, and cherry-trees, | in 

many parts of this country, as is every year ſeen and lamented. 
Some vegetables have nevertheleſs already acquired an armour, 

which leſſens, though it does not totally prevent, the injuries of this 


animal. This is of conſpicuous on the ſtems and floral- leaves of 


moſs- 
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moſs-roſes, and on the young ſhoots and leaf-ſtalks of nut-trees, 
Both theſe are covered with thickſet briſtles, which terminate in glo- 
bular heads, and not only prevent the aphis from ſurrounding them 
in ſuch great numbers, and from piercing their veſſels ſo ably, but 
al ſo ſecrete from the gland, with which I ſuſpect them to be termi- 
nated, a juice; : which 1 is 1nconvenient, or deleterious to the inſect, 

which touches it. 2 
Hlence moſs-roſes appear to be leſs injured by the apbis, than other 
Toles, which have leſs of this armour z and while on plum-trees, 
and on many herbaceous plants, they hang round the upright young 
ſhoots with their heads downwards, and inſert their trunks, ſo as 
totally to conceal the riſing ſhoot ; yet on nut-trees, though they are 
ſeen in millions beneath the leaves on the unarmed parts, they never 
appear round the young ſhoots, nor on the large trunks of the veſ- 
ſels beneath the leaves, all which have acquired a panoply of briſtles 
with glandular heads to them, like thoſe round the moſs-roſe, but 
5 the branching ſtructure of the latter. While thoſe plants, 
which are not infeſted with the le gions of this ſelf- productive animal, 
have probably acquired ſome material mixed with their ſap- juice, or 
blood, which is poiſonous to them; as thoſe plants, which poſſeſs a 
milky or a yellow blood, as the ſpurges euphorbia, or the celandines 
chelidonium, or the fig-tice, ficus. 

Nor is this more aſtonili.ing, than that the holly-trees mould! an- 
nually ſupply prickles only to "their lower leaves, about fix or eight 
feet from the ground, as high as the animals can reach them, which 
would prey upon them ; but refuſe the expence of pulting forth 
prickles in their higher branches, which are ſaved by their fituation, 
as I have e obſerved on the numerous holly-trees, Win 
are the ornament of Need wood foreſt. 

From hence I ſuſpect, that another reaſon, why the leaves of nut- 
trees and of roſe- trees are not curled up or bliſtered like thoſe of 
nectarines, peaches, plums, and cherries, is becauſe their foot · ſtalks, 

1 | and 
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and the larger branches of the pulmonary arteries, are defended by 
theſe briſtles, which are perhaps only beginning to appear on the 
leaf-ſtalks of the plum, but which may increaſe in the progreſſion 
of time; as all the works of nature may be approaching to greater 


perfection, as mentioned more at large in No. 2. of the laſt Section 
of this work, | 


Fourthly. The means of teig an inſect ſo bene inju- 


rious not only to gardens and hot-houſes, but to half the vegetable 


world, would be indeed a valuable diſcovery. If the eggs exiſt on 
the young buds, as Dr. Richardſon affirms, ſome application to theſe, 


before they are hatched, which might diſſolve their ſhells, as by very 


dilute marine acid injected on them; or by ſome adheſive material, 
which might inviſcate them as ſoon as they are hatched, whether 
they appear firſt in their larva ſtate, like minute caterpillars, or in the 


form of the parent aphis, as ſoap-ſuds injected on the twigs before the 


leaves begin to unfold ; or perhaps by rubbing them with oil or glue 
by means of a ſponge, or a painter's bruſh ; "ot experiments alone 


can determine the effect of theſe applications, both on the inſect and 


on the tree. 
Lime water alone will not readily deſtroy the aphis, as I e 


by immerſing leaves with aphiſes on them; which crept up the 
leaves, and thus eſcaped. But if pot-aſh, or fixed alkali, be mixed 


with lime, the ſolution becomes ſo cauſtic as to deſtroy many inſets 


without injuring the foliage of trees, or the ſtems of wheat, if we 
may credit M. Socoloff, who in the tranſactions of an Academy at 


Peterſbnrgh, Vol. V. aſſerts, that he added three parts of quick-lime 


newly made to two parts of a ſaturated ſolution of fixed alkali in wa- 


ter; which poured on the ground deſtroyed the earth- worms, and 


ſprinkled on the leaves of trees deſtroyed the caterpillars, but did not 


injure, or much injure the foliage of trees, or the leaves of wheat 
plants. 


Tar water has lately been ſaid to deſtroy lugs, white ſnails with- 
out 
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out ſhells, and might be worthy a trial by injecting it on trees at 
firſt with caution, leſt it ſhould injure them; as it is probably the 
vegetable acid chiefly, with a ſmall portion of eſſential oil, which is 


diſſolved, or mixed with the water, by agitation, See No. 3. 5. of this 


Section. 

Previous to the pullulation of the buds, it is alſo ene! to be of 
great ſervice to water wall- trees with lime-water, or with ſoap- ſuds, 
or perhaps with the addition of ſome pot-aſh to either of them to 


make a more cauſtic ley, ſuch as is recommended for ſteeping ſeed- 


wheat; but this with caution, as I have known a ſolution of hepar 


ſulphuris kill the branches of a tree, which were moiſtened with it, 


as well as the inſects, which were upon it. Nor am I certain that 


this will anſwer the purpoſe from the obſervations I have heard from 


thoſe, who have tried it. . 


The eſſential oils are all deleterious to certain 11 and hence 
| their uſe in the vegetable economy, being produced in flowers or 


leaves to protect them from the depredations of their voracious ene- 
mies. One of the eſſential oils, that of turpentine, is recommended 


by M. de Thoſſe for the purpoſe of deſtroying inſects, which infect 


both vegetables and animals. Having obſerved that the trees were 


attacked by multitudes of ſmall inſects of different colours (pucins 


ou pucerons), which injured their young branches, he deſtroyed them 
all entirely in the following manner. He put into a bowl a few handfuls 
of earth, on which he poured a ſmall quantity of oil of turpentine ; he 


then beat the whole together with a ſpatula, pouring on it water, till 
it became of the conſiſtence of ſoup ; with this mixture he moiſtened 
the ends of the branches, and both the inſets and their eggs were 
deſtroyed, and other inſects kept aloof by the ſcent of the turpentine. 
He adds, that he deſtroyed the fleas of his puppies by once bathing. 


them in warm water impregnated with oil of turpentine. Mem. 
d' Agriculture, An. 1787, Printemp. p. 109. 


I ſprinkled ſome oil of turpentine by means of a bruſh on ſome 
2 2 | 2 branches 
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branches of a nectarine- tree, which was covered with the aphis; but 
it killed both the inſect and the branches. A ſolution of arſenic much 
diluted did the ſame. Might not the ſcent of turpentine, or of tar, 

ſmeared on a fruit-wall deter the flies from approaching the trees to 


depoſit their eggs? or might not arſenic mixed with honey be 


ſmeared on the wall, to which the trees are nailed, be likely to at- 
tract the aphis as well as other kinds of flying inſects. But none of 
theſe ſhould be ſmeared on the branches, leſt it injure or deſtroy the 
tree. Perhaps if a few twigs ſmeared with turpentine, mixed with a 
little oil of turpentine to make it more fluid, and to increaſe its odour, 
were fixed in quince-trees, or in apple-trees, the flowers of which 
are liable to be deſtroyed by the eggs depoſited in them by a ſmall 


fly; they might be deterred from approaching the tree, as the great 
uſe of eſſential oils, which cauſe the fragrance of flowers, ſeems to 


be to deter inſects from infeſting their leaves, or prefing upon their 


honey. 


It is probable, that if :nfolions were made in hot water, or perhaps 


for a longer time in cold water, of thoſe leaves which no inſects de- 


vour ; as of the walnut, juglans; lauro-ceraſus, laurel; foxglove, 
digitalis; hen-bane, hyoſcyamus; hounds-tongue, cynogloſſum ; 
Tag-wort, ſenecio jacobæa; or of tobacco, nicotiana; and many 
others; and were ſprinkled on the curled leaves of wall-trees, or on 


the buds before they open, by a pump, or by a bruſh, or ſponge; 


they might deſtroy the inſects without injuring the trees, which 
might be determined by a few experiments. 
The duſt of tobacco is frequently ſpread on affected leaves, but not 


I believe with very encouraging ſucceſs, owing perhaps to the powder 
not being very fine, or not ſoon enough applied. Some kinds of lime 


ftrewed on in powder might probably be too cauſtic, and deſtroy the 
leaf along with the . which alſo might be ſubjected to experi- 
ment. The powder of ſulphur, or of tübseed, or of any of the poi- 
ſonous leaves above mentioned, might be injected upon affected trees 


by 
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by a powder- puff, ſuch as hair-drefſers uſe, or the ſmoke of tobacco, 
or of any other of the poiſonous leaves above mentioned, might be 
forcibly blown on them by an adapted pair of bellows, as the ſmoke 


of many of them may poſſeſs as poiſonous a quality as that of to- 


bacco; and even the ſteam of a decoction of others, as of lauro-cera- 
ſus, and walnut ; the poiſon of the former of which is known to riſe 


in diſtillation, might probably be uſed with effect; but this muſt de- 


pend on the greater or leſs fixity of their eſſential oils. The ſmoke 
or ſteam might be applied to wall-trees by previouſly ſuſpending over 
them a large ſheet of matting, or of linen, or of paper, or an old 
carpet; but may however be uſed with greater advantage in hot- 
houſes, than in the open air. 


Since the above was written I directed in the early ſpring of this 
year one nectarine-tree to be moiſtened with tar-water, and parts of 
the wall to be ſmeared with tar; another to be moiſtened with lime 
and pot-afh diſſolved in water; a third with ſoap- ſuds and lime added 
to them; and many both nectarine and peach-trees with ſoap-ſuds 


alone. This was done by means of a bruſh before any flowers ap- 
peared, and was repeated thrice on different days; but to my great 

diſappointment, when the leaves appeared, they became affected with 
the aphis as on former years. I alſo afterwards dipped many nut - 
leaves crowded with the aphis in ſtrong infuſion of tobacco, for a few 


minutes, as the leaves hung on the trees without, as I believed, de- 


ſtroying the inſects ; though ſome of them 3 for a time to be 
rendered torpid. 
Nevertheleſs on covering a low nut- tree with ſome ſheets of brown 
paper ſewed together, and throwing the ſmoke of tobacco under it 
from a proper pair of bellows, great numbers of aphiſes were killed, 
many of which dropped from the upper leaves on thoſe below them, 
and many adhered motionleſs to the under ſurfaces of the leaves. The 
fine powder of tobacco called Scotch ſnuff ſprinkled on the aphiſes 
by turning * ſome of the leaves quickly deſtroyed them. 

2 2 2 As 
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As walnut- leaves may be had in great quantity in the autumn, and 
the whole plant of ſenecio jacobæa, rag- wort, at any time, both which 


are probably deleterious to inſects, as they ſeem never to be injured 
by them, theſe might be procured at ſmall expence, and might pro- 
bably, when dried and burnt, produce a ſmoke equally deſtruQive 
to them. 


Fifthly. The moſt i ingenious manner of deſtroying the aphis would 
be effected by the propagation of its greateſt enemy, the larva of the 
aphidivorous fly ; of which J have given a print, and which is ſaid by 
Reaumeur, Tom. III. Mem. 9. to depoſit its eggs, where the aphis 


abounds ; and that, as ſoon as the larvæ are produced, they devour 


hundreds around them with the neceſlity of no other movements but 
by turning to the right or left, arreſting the aphis and ſucking i its juices, 
If theſe eggs could be collected Tg carefully preſerved dnring the 


winter, and properly diſpoſed on neCtarine and peach-trees in the early 
ſpring, or protected from injury in hot-houſes; it is probable, that 
this plague of the aphis might be counteracted by the natural means 


of devouring one inſect by another; as the ſerpent of Moſes devour- 


ed thoſe of the magicians. 


Mr. Horrocks of Derby ſhewed me this locus of hs abide: 


Ay, which 1 ſaw devour two or three aphiſes, and Mr. Swanwick of 
this town at my requeſt made an accurate drawing both of the larva 
and fly, which he kindly favoured me with, accompanied with the 


following note. 

«© On Auguft the 4th Mr. Horrocks obligingly ſent me an aphidi- 
vorous e in a box on a leaf of a plum- tree, on which were a 
number of aphiſes ; and 1 had almoſt eee the pleaſure of ſee· 
ing it eat one. 


The method of taking his prey is thus: he is like the oth 3 in 


his diſpoſition, for he does not ramble about, while he has food around 


him. He only lifts up his head, and ſtrikes it down again, extending 
it in various directions, as if he was blind, and repeating the above ac- 
8 | tion, 
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tion. If by ſo doing he happens to feel an aphis, he immediately ſeizes 
it by the back, lifts it up and poiſes it in the air, as if to prevent it 
from liberating itſelf by its ſtruggles againſt the ſurface of the leaf, or 
that it may fall more eaſily into the cavity of his mouth. In this po- 
ſition he holds it, while he pierces it, and ſucks the juice out of the 
body; which having done, he drops the ſkin, licks his lips round 
with his little black tongue, contracts his head, and drops it down; 
thus reſting in perfect repoſe for ſome time, after which he repeats the 
ſame actions. But if he is in the midſt of plenty, he feldom gives 
himſelf this trouble, but waits till an aphis touches him, when he 
immediately turns his head round, and with n ry ſeizes him, 
poizing him as before. 

« For the purpole of ſeeing what fly was produced from this cater- 
pillar, I procured him food for about ten days. During this time he 
eat a great number of aphiſes, and grew to about an ne] in length ; 
When "bs left off eating „ contracted himſelf to about half his * 
length, fixed himſelf to the box by a little gluten, which he diſcharg- 
ed from his mouth, and without caſting a ſkin changed to a  chry- 

ſalis. 
Ain this ſtate he lay about ten or eleven days, at the end of which 
time he burſt his cell, and came out a beautiful fly, of which the 
figure is a good repreſentation.” 

N 9. 1. The caterpillar with an aphis in his mouth. 

No. 2. The chryſalis open at one end. 

No. 3. The fly. 

Another enemy to the aphis is faid to be a beautiful ſmall ſpotted 
beetle, called a lady-bird by the people. Several of theſe were ſeen 
on the nut- leaves, and are believed firſt to appear there in their larva 
ſtate, and to feed on the aphis; they then change to a chryſalis, and 
laſtly to a ſmall wing-ſheathed beetle; and finally, 1 ſuppoſe, they 
bore holes into the earth, as would appear from their poſſeſſing 
ſheaths to their wings, and that they there depoſit their eggs to be 

hatched, 
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hatched, and to climb the trees infeſted with the aphis in the enſuing 
ipring. 

Thus from the exertions of a few aphidivorous larvæ or caterpil- 
lars, from the poiſonous juices of ſome plants, and from the briſtly | 
armour on the young twigs and leaves of others, the vegetable world 


is ſo far protected from the deſtruction, with which it has been, and 
is threatened, by the fine proboſcis of this multitudinous inſect, which 


in its manner of attack reſembles that of the large bat of Aſia, veſ- 
pertilio-vampyris; which is aſſerted by Linneus to drink the blood 


by night of ſervants, who ſleep in the open air, Syſt. Natur, p. 46; 
and is ſaid by others to be ſo ſkilful an operator as not to wake the 
patient by the puncture, which it inflicts, as it agreeably fans them 


with its wings. 

3. Many of the orchards of apple. trees in this country are liable to 
loſe all their leaves by the depredations of caterpillars ; the ſame oc- 
curs to gooſeberry- trees 11 in ſome gardens, and t to cabbages i in the latter 
part of the ſummer. 

A few years ago obſerved, that the bloſſoms of the quince-tree, 


before they were quite expended, were perforated by a fly; as the 


wound could be eaſily diſcerned like that on young nuts, when 
wounded by the curculio; and all the bloſſoms of a large tree were 
thus deſtroyed by a ſmall caterpillar. And in this "Wha ſummer of 
1799 the apple- bloſſoms in this country are much injured by a cater- 


pillar, which eats the ſeed in the pericarp of each bloſſom either be- 


fore or at the time of its impregnation, the bo ps of the flower cloſ- 
ing again over it and dying. 

The leaves of many trees are renewed after having been totally de- 
ſtroyed i in the early part of the ſeaſon ; as thoſe of the apple-tree above 
mentioned, which had loſt its leaves entirely by lightning; as the 
mulberry-trees in Italy, which are thus robbed of their firſt leaves to 
feed filk-worms, as the tea-tree in China, which is thus robbed for a 
faſhionalle potation. And laſtly, as the euonymus, or ſpindle- tree, 


which 
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which in this country has its firſt crop of leaves almoſt perpetually 
deſtroyed by caterpillars. But though the leaves are reſtored after the 
depredation of this inſect, yet how follows an wrremediable 1 injury to 
the fruit. See Sect. IX. 2. 6. 

As the eggs of butterflies are in the autumn | withly depoſited in 
ſituations, where the young can. find proper food, when they are 
hatched: by the warmth of the ſpring ;. thoſe on apple-trees,. and. 
on gooſeberry-trees, are frequently. depoſited on the leaves, as. 
well as on other parts of the tree; and as theſe leaves fall on the 
ground, the eggs are thus covered and protected from the froſts, and. 
the young caterpillars are believed to climb the trees in ſearch of their 
food. If this be true, it would be an advantageous practice to rake. 
together the leaves in orchards, and to burn them; which ſome have 
Sorin from an idea, that the ſmoke thus produced. was noxious to 
the eggs of inſects depoſited on the branches. 

Some gardeners for this purpoſe rear their gooſeberry trees on one 
ſtem only; and believe, that by tying a fringe round this ſtem the 
inſects, which are hatched in the foil, if ſuch there be, can not climb 
up the tree thus ſurrounded with a fringe; and as thoſe caterpillars, 
which are already on the tree, let themſelves down by a thread, when 
the tree is ſhaken, from the fear of being hurt by the vibrating twigs; 
if this thread be then broken, by moving a ſtick round under the tree, 
theſe inſects cannot reaſcend. A paper recently tarred on the outſide 
might be wrapped round the ſtem of the tree inſtead of the fringe 
with perhaps more certain ſucceſs ; but the tar ſhould not be ſmeared. 
on the bark of the tree, leſt it ſhould injure or deſtroy it.. 
It may be obſerved in the choice. of apple-trees, that thoſe kinds, 
which flower early, are leſs liable to the depredation of inſects; and 
thoſe, which flower late, are leſs liable to the injuries of froſt. In ap- 
ple- trees perhaps the former is in ſome fituation the greater evil, but 
in pears I ſhould ſuſpect the latter, the bloſſoms of which. are ſo of- 
ten totally deſtroyed by one night's froſt. 
5 The 
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The white butterflies, which depoſit their eggs on cabbage plants, 
are ſeen flying about awkwardly in ſummer, and ſhould be caught, 


and deſtroyed by the gardener. Or they perhaps might be invited 


and poiſoned by a mixture of honey, and water, and arſenic; as a 
wealthy man in Italy was ſaid to have poiſoned his neighbour's bees. 


See Sect. VI. 6. 3. Theſe cabbage-caterpillars would increaſe in de- 


ſtructive numbers, but are half of them annually deſtroyed by a ſmall 
ichneumon fly; which depoſits its own eggs in their backs, which 


are there hatched by the warmth of the animal, and live on the filk 


there ſecreted for its future neſt; and eroding their way out ſpin 
ſmall cacoons of their own ; ten or twelve of which hang on each 


caterpillar; which thus periſhes inſtcad of changing into a butterfly. 
This I ſaw happen to a great many of them, which were put into a 


box on bran with a few cabbage leaves, and covered with gauze, a 


few days before they were ready to change into chryſoliſts. This 


ichneuman fly ſhould therefore be encouraged, if his winter habita- 
tion could be diſcovered. 


4. The variety of inſects, which infeſt hot- houſes, as the acarus, 


thrips, aphis, and cocci, and the means commonly uſed to deſtroy 


them by the ſmoke of tobacco, or by the powder of ſulphur and to- 


bacco, or by ſolutions of lime and ſulphur, are deſcribed in Speechly * 
books on the Vine and Pine; but require ſome caution in their ap- 
plication. A friend of mine, by ſubjecting a wall- tree to the ſmoke 
of ſulphur by hanging a matt before it during the furmzgation, killed 


both the inſects nad the tree. 
5. Other kinds of inſets are produced beneath the foil, or ocea- 


gonally retire into terreſtrial habitations. Of theſe are the various 


families of ſnails, with and without ſhells, and other inſets with 
ſheaths over their wings, with which they are furniſhed to prevent 
any injury from the friction of the des of the holes they make or 

deſcend into, 
It has been lately ſuppoſed, that 5 great deſtruction of the crops 
of 
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of turnips, which occaſionally occurs, is owing to the depredation of 


a white ſlug, or ſnail, which comes out of the {oil before ſun-riſe in 
dewy mornings; and that by rolling the young turnips with a heavy 


roller before ſun-riſe for a few mornings, theſe pernicious inſects may 
be deſtroyed, and add manure to the rife plants they have injured. 


The white ſlugs in gardens are very rule to many flower- 
ſtems, as they tile out of the ground, as to dictamnus fraxinella, 
apocynum androſemifolium, to phaſeolus, kidney - bean, to cinara, 
artichoke, and many other plants, I well remember in one ſeaſon 
| favourable to their production! in a garden by the ſide of the Derwent 
obſerving, that many artichoke nns above a foot high were eaten 


by them near the moiſt earth till they fell down, like trees felled by 


the ax, It bas lately been aſſerted, that watering the ground with 


tar- water will deſtroy them; which may be WE by adding a few 


pounds of tar to a hogſhead of water, and well ſtirring it, without 
perceptible injury to the tar. A circle of lime round the flower- 
ſtems, or of ſalt, or even of bran in dry weather, are means of pre- 


venting the approach of ſlugs; and ſome gardeners lay a board lightly 


on the; ground between he alleys, under which the ſlugs hide them- 
_ ſelves when the ſun riſes, and are hence eaſily caught 104 deſtroyed. 
The leaves of the young turnip are alſo believed to be deſtroyed by 
a fly; whicb, if it be of the ſcarabæus, or beetle kind, which ariſes 
out of the earth, may likewiſe be deſtroyed by rolling. The Chi- 


neſe are faid by fir G. Staunton to ſtecp all their ſeeds in liquid ma- 


ure until they ſwell, and their germination begins to appear; which 
they believe not only haſtens the growth of the plants, but allo de- 


fends them againſt inſects beneath tha ſoil ; and that to this fir George 


obſerves it may be owing, that the Chinele turnips eſcape the fly 10 


injurious to them in this country. Embaſly to China, 8vo edit. 


Vol. III. p. 310. An obſervation of Mr. Guillet in the Bath Agris 


culture, Vol. II. Art. 44, ſeems to confirm this idea. He aflerts, that 


when turnip ſeed is ſown during rain, or has rain immediately after- 
| 3A wards, 
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wards, that the firſt leaves are ſo vigorous that the fly never attacks 

them; or that the rain itſelf is fo inconvenient to the fly, as to pre- 
vent its appearance. It is alſo aſſerted by Mr. Exeter in the Tran- 

ſactions of the London Society for Arts, Vol. XVI. p. 191, that the 
ſowing turnips in drills deeper than by broad caſt, accelerates the 
growth of the plant by g giving it more moiſture; whence it ſooner 
puts forth its rough leaves, ad eſcapes the depredations of the fly. 

He ſpeaks highly af the uſe of the drill, adviſes the rows to be one 
foot diſtaut, uſes three quarters of a pound of ſeed to an acre, and 
{ows them from one inch and a half to two inches deep. 

6. The great numbers and varieties of animated beings, which 
live under the ſoil, and fleep in winter, deſcending beneath the reach 
of froſt, is truly aſtoniſhing. I once obſerved ſuch immenſe num- 
bers of ſmall Lig ente inſects, which I believed to be the ſca- 
rabæus Witti, or fern- chaffer, as they were not one ſixth part of 
the ſize of a May - chaffer, ſcarabæus melolontha, though much of the 
ſame form and colour; which aroſe out of the ground near the cold 
bath at Lichfield, that I gueſſed, that one or two emerged from every 
ſquare inch of many acres of land. 

The grubs or maggots, from which theſe wing-ſheathed Hies arofe, 
I ſuſpe& in ſome ſeaſons 385 ſituations arable to their production 
to be very deſtructive to the Wheat In ſpring, or the early part of 
1ummer, devouring the ſtem near the ſurface of the ground at the 
joint, which is iweet, till it falls down or withers, by which many 
crops were nearly deſtroyed this year, 1797, and that, I was inform 
ed 1 on ſome lands, which had been previoutly well limed. 
Mr. Tull! in his bufbandry, ſpeaking of wheat, adviſes not to ſow. 
It 1 per than an inch, ſince the thread or cadets, which connects 
the SK or ſeminal root with the upper or coronal root, he believes 
to be then not fo readily found by worms in the winter, as one three 
iuches long might be, both on account of the greater length of the 


9 latter, 
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latter, and becauſe inſects do not riſe ſo near the ſurface in the win- 
ter months. 

Where this peſtilential grub occurs, perhaps rolling the land early 
in the mornings in the ſpring might cruſh them. And when the fly 


is ſeen to come out in ſuch abundance in the ſummer evenings o 


graſs land or fallows, it is probable, that rolling the ground in the 


evening might prevent the return into the earth both of theſe and of 


the May-chaffers to depoſit their eggs, and thus prevent their future 
progeny; or during their grub ſtate, when they exiſt at the roots of 
wheat above or juſt beneath the ſurface of the foil, perhaps ſlaked 
lime might be ſprinkled over the crop in powder, or ſea-ſalt in pow - 
der, which might be waſhed down the ſtems of the corn in a wet 
day, and deſtroy the inſect without injuring the vegetable; or laſtly, 
by tar-water ; all which might be firſt tried on a ſmall part of a field; 
for as lime 1s not all of canal purity, it is not all of the lame ſtrength 
or cauſticity. 


Another inſect is ſaid to injure wheat wh in flow er; a8 1 is ſup- 
poſed to be the thrips phyſapus of Linneus, as mentioned in the 


tranſactions of the Linnean Society, Vol. III. But as it only attacks 
the late flowering ſtems, it may poſſibly be prevented by ſowing the 
wheat early, if it ſhould ever become a Gaius evil. 
Some time ago an inſect called a corn-butterfly committed great 
ravages in France while in its vermicular ſtate, ſo as to ruin two hun- 


dred pariſhes. A cure for it was at length diſcovered, which con- 


ſiſted in drying the wheat i in an oven before ſowing 1 it, and thus ex- 


poſing it to ſuch a degree of heat as would 1 the eggs of the 


inſect without injuring the ſeed; or perhaps which hatched them 


without ſufficient moiſture to ſoften the grain for their eee See 


Encycl. Britan. Agricult. 


Between Cheſterficld and Plaiſly in Derbyſhire I well remember 


above forty years ago to have ſeen for two or three miles together 
every leaf of the hedges devoured by the May-chafters, ſcarabæus 


3 A2 melolontha, 
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melolontha, which hung on each other, where the foliage was de- 


ſtroyed, like bees in a ſwarm. And to have found in the ſame year, 


as it lay dead in a field near Cheſterfield, a true locuſt, like a very 


barge graſs-hopper with very long and broad wings; which I pre- 


fared in ſpirits, and was informed; that many of "them were found 


in other parts of England about the fame time. 
All theſe noxious cel might be deſtroyed or diminiſhed by 
encouraging the breed of fmall pedge⸗ - birds, and perhaps of larks, and 


of rooks, by not taking their neſts. I have obſerved, that houſe ſpar- 
rows deſtroy the May-chafter, cating out the central part of it; and 


am told that turkeys and rooks do the ſame; which I thence con- 
clude might be as grateful food, if properly cooked, as the locuſts or 


termites of the eaſt. And probably the large grub, or larva of it, 


which the rooks pick up in following the plow, is as delicious as the 


grub called groogroo, and a large caterpillar, which feeds on the palm; 


both of which are roaſted and eaten in the Weſt Indies. The various 


ſpecies of linnets carry {mall caterpillars to their gaping young; and 
hedgehogs are ſaid to devour inails, and on that account to be profit- 
ably kepe | in gardens. 


When a ſevere froſt occurs, before the ground | 18 covered with 
ſnow, thoſe inſects, which do not penetrate leeply into the earth dur- 
ing their hybernation, as the ſhell-leſs ſnails or flugs, are liable to 
be deſtroyed, and probably many of the larvæ of the fern-chaffer and 


May- -chafter, as is ſeen by their diminiſhed numbers! in the enſuing 
ſeaſon. 


In China the aurelia of the ſilk-worm, aer the ſilk is wound off, 
and the white earth- grub, and the larva of the ſphinx moth, furniſh 
articles at the table, and are ſaid to be delicious. Embaſſy to China. 


Nevertheleſs all the caterpillar tribes may not be equally innocuous; 
as in this climate the hairy caterpillars, if laid between the fingers, 


where the ſkin is tender, I have obſerved to produce an itching, and 
leave ſome of their pointed briſtles in the ſkin. And M. Vaillant, 
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in his travels in Africa from the Cape, aſſerts, that both a black and a 
white hairy caterpillar becomes fo poiſonous, when it feeds on a large 
euphorbia, that the natives put them in bags, bruite them, and after 
a few days poiſon their arrows with them, Bat that — are leſs 
poiſonous if they feed on leſs acrid vegetables. 

There muſt be great difficulty in Sentry ing the larvæ, or orubs, 
or caterpillars, of many inſects, which are injurious to the fruits and 
kernels, as well as to the foliage of plants, by any chemical mix- 
tures; as in this ſtate, I ſuppoſe, ſome of them are uncommonly 
hardy or tenacious of life. Mr. Gouch affirms, that he kept the cur- 
culio nucum, or worm found in nuts, in brandy for ſeventeen hours, 
which recovered ; and I remember putting a worm, which came 
from a perſon, who called it an aſcaris, though it was above an inch 
long, and nearly as thick as a thin crow-quill, into a ſaturated ſolu— 
tion of ſugar of lead in water; which lived many hours without 
apparent injury. See Nicholſon” 8 Journal, No. 21, for November 
4 5 

A great number of bees, as. well as of moths, and butterflies, 
wü be very injurious to flowers, and conſequently to the produc- 
tion of fruits, as all of them plunder the nectaries of their honey, 
and thence deprive the anthers and ſtigmas of their adapted nouriſh- 

ment, as mentioned in Sect. VI. 6. 3. This would be more deſtruc- 
tive to the ſeminal products of plants, but that many of them poſſeſs 
means of defending their reſervoirs of honey, and yet of expoſing it 
to the influence of the air, ſome of them by long winding canals, as 
in the bottom of the tubes of the honey-ſuckles, trefoils, and lark- 
ſpurs, lonicera, trifohum, delphinium ; others by covering it with a 
hood, as in monkſhood, aconitum ; others by a gluten, as in catchfly, 
filene, aud in ſun-dew, droſera; others by contracting ſome part of 
; their leaves or flowers, and deſtroying the hoſtile inſet, as in dionoea 
muſcipula, and in apocynum androſemifolium ; and finally, many 
other flowers have probably acquired the habit of ſecreting more ho- 
ney 
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ney than is neceſſary for their own conſurption; as cicalia ſuaveolens, 


| alpine colts-foot, and polygonum fagopyrum, buck-wheat, From 


all theſe cont1ivances the flowers of plants probably receive leſs iu- 
jury from the depredations of bees, moths, aud butterflies, in this 
country, and from the humming bird in 88 climates, the they 
otherwiſe would be ſubject to. | 


But beſides the loſs of much of their honey an abs: 1dance of bees 


wut likewiſe injure the ſeminal products of vegetables by plunder- 


ing the ſtamina of flowers of their anther-duſt for bee-bread, as Mr. 


for 
their defence againſt rain. Nevertheleſs, as mankind convert to their 


on rg 85 honey thus collected by bees, and the wax, with 
which they fabricate their combs; and as the ſeeds of plants and their 
fruits are nevertheleſs in ſufficient abundance ; the depredations of 


bees are not counteracted like thoſe of other inſects, but on the con- 
trary encouraged. 


1 Flowing obſervations, w which ! made this ſ ummer, may be of 
ſervice to thoſe Sho keep bees, and which I ſhall therefore here relate. 
The bees of one ſociety frequently attack thoſe of another ſociety, 
plunder them of their honey, and deſtroy moſt of them, perhaps all 
of them, in battle; in this reſpect reſembling the ſocieties of man- 
kind! This war for plunder occurs e than is com- 
monly ſuſpected. Laſt year I had one hive of bees totally deſtroyed, 


and the year before another, which I did not take means to prevent, 


though I ſaw the contcſt, and the number deſtroyed in the latter; 


but not early enough in the commencement of hoſtilities. | 


Laſt week. Tone 16, I happened to ſee a great number of bees on 
the wing near tne mouth of my only hive, nd ſuppoſed that they 


were about to ſwarm. In an hour or two, on again attending tO 


them I diſtinctly ſaw it was a violent battle; and at night obſerved 
about a hundred dead bees on the ground, and on the bench before 


the hive. I then directed a board about an inch thick to be laid on 


the 
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the bee bench, and ſet the hive on this board with its mouth ex- 
actly on the edge of this board, the mouth of the hive was alſo con- 
tracted to about an inch in length, and a ſemicircular hollow was 
made in the board immediately under the mouth of the hive. By 
this means the aſſailing bees were obliged to alight on the bee-bench, 
and then to climb perpendicularly up the edge of the board, on which 
| the hive was now placed; and thus appeared to act with great diſ- 
advantage; and a much leſs number of bees appeared to be ſlain in 
this Taps battle; whence it would. be advantageous always to place 
| bee-hives in this manner. 
Nevertheleſs, as the war did not ceaſe, I directed early on the next 
morning to remove the bee-hive to a diſtant part of the garden, and 
to a more eaſterly aſpect, and found to my great ſatisfaction, that the 
hoſts of the enemy did not follow; and that i in a few hours the un- 
aſſailed bees reſumed their work, as appeared by their going into the 
hive with loaded thighs; and though a few of them were ſeen on 
the following two nights reſting on their old habitation, theſe were 
carried early on the enſuing morning in their torpid ſtate to their 
new ſituation, and the war ended without extermination of either ſo- 
Ceiety. 1 is 


IV. DESTRUCTION BY VERMIN. 


1. The deſtruction of grain, after it is ſown, by the field-mice, 
which mine their way very quickly under newly ploughed lands near 
the ſurface, is ſaid by Mr. Wagſtaff, in the papers of the Bath So- 
ciety, Vol. VI. to be effected! n ibis ſeaſons to a very great extent. 
He adds, that the tuſſocks of wheat, ſeen to ariſe in many fields, are 
owing to the granaries of theſe diminutive animals; which he has 
often found to contain nearly a hatful of corn, which grows into a 
tuft, if the owner becomes accidentally deſtroyed. _ 


Mr. Wagſtaff alſo aſſerts, that they feed much on the young plants, 
| | as 
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as they ariſe from the ſeed, and multiply at that time very faſt, He 
detects their habitations by ſmall mounds of earth being thrown up 
on or near the apertures of their dwellings, or of the alin, which 


lead to their neſts or granaries ; and by . the courſe of theſe 
paſſages he found and deſtroyed the parents aud the progeny. 

Mr. Wagſtaff recommends the taking up and dividing the tuſſocks 
of wheat, thus ſown in the autumn by the field- mice, and tranſ- 


' planting them in the ſpring ; and alſo to thin other parts of a young 


crop, as they appear too thickly lown, which he elteems an advanta- 


geous practice. 


Acorus when ſown, and garden beans, and peas, are liable to be 


dug up or devoured by t bels voracious little animals, which may be 
deſtroyed by traps baited with cheeſe; or beil ot all by the encou- 
ragement of the breed of owls, ſo aQive un the pur iu of nocturnal. 


vermin, and thence ſo uſeful to the gardener and farmer, who ſtill 


permit their ſervants and children to deltroy both their eggs and cal- 


low young. 

2. This country was infeſted with two kinds of rats, the houſe-rat 
and the water-rat ; but it is believed, that within the laſt half cen- 
tury the water-rat has deſtroyed the houſe- rat. The water rats poſ- 
ſeſs ſome kinds of ingenuity ſimilar to the beaver in the conſtruction 
of their houſes near the brinks of rivers and pools ; ; which have two 
apertures, one above ground amongſt the grats, aud the other beneath 


the ſurface of the water; and unleſs they can hide their vpper open- 


ing amid weeds or graſs, they forſake the ſituation. Thus if a rim, 
three or four feet in breadth, round a fiſh-pond be kept ſo low as to 
riſe only two, or three, or four inches above the level of the water 


and if this be kept clean from bigh grals, or weeds, the rats will de- 
ſert the pond, 


] have ſeen a young water-rat devour a large leaf of water- -plantain, 
aliſma plantago, and therefore ſuppoſe that they occaſionally prey on 
the foliage, as well as on the ſeeds and fruits of vegetables, and on 
young animals, as ducklings and rabbits, As theſe animals, like the 

dog, 
87 
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dog, are of a laſcivious nature, and as ſome materials have a ſtrong 
ſcent, reſembling perhaps that of their venereal orgaſm, they are 


liable to be attracted by ſuch ſmells, as dogs are, on the ſame account, 


I ſuppoſe, inclined to roll themſelves on putrid carrion; and male 


cats to eat marum, valerian, and cat-mint. : On this account it is 


uſual for rat-catchers to avail themſelves of this propenſity, and to 
mix effential oil of rhodium, or muſk, with the poiſonous powders 
of ſtrychnos nux vomica, or of e e or Py 
of arſenic. | | 
The great injury to vegetation effected by theſe rats conkfts:; in 
their making innumerable dards beneath the ſoil, and feeding on 


the roots of a great variety of vegetables. Some new planted apple- 


trees I remember to have ſeen taken out of the ground with nearly 
the whole of their ſmaller roots eaten, and the larger ones peeled by 
theſe reptiles. They will alſo deſtroy young ducks, young rabbits, 


: and young chickens ; and devour with oreat avidity every kind 2 | 
food,. with which poultry and {ſwine are afally fed; and are nine 


in many ways injurious in ſituations near water. 
The ſubſequent receipts for poiſoning this miſchievous vermin are 


printed in the papers of the Bath Agricultural Society, and faid to 
have been attended with great ſucceſs. Firſt, to a quart of oatmeal 


add ſix drops of oil of rhodium, one grain of muſk, and two or three 
of the nuts of nux vomica finely powdered ; make it into pellets, and 
put them into the rat-holes. This was at firſt greedily eaten, and did 
great execution, but the wiſe animals after a time ceaſed to eat it. 


The ſecond conſiſted of three parts of oatmeal, and one of ſtaviſa - 


gria, ſtave's- acre, mixed well into a paſte with honey. Pieces of this 


paſte were laid in their holes, and again did great execution. A third 


method of deſtroying them there ade; is by laying a large. 
box down on its front ſide with the lid ſupported open by a ſtring. 
over a pully ; and by trailing toaſted cheeſe, and a red herring, Com. 

their holes to thus box; nd P oatmeal and other food in this 
. | 3 3 B box, 


- 
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box, which they are for a few nights permitted to eat unmoleſted; 
and finally to wateh them by 8 the inſide of the box being 
painted white; and, when many of them are ſeen, to let down the 
lid; by which contrivance ſixty of them were taken at once. n 
3. Moles, as well as rats, have oecaſionally increaſed ſo greatly in 
numbers as to much injure the agricultor; they perforate the earth 
near its ſurface, and are ſaid never to drink, but to feed on the 
roots of vegetable, as well as on ſubterraneous inſets; and though 
they are believed never to drink, yet they have been ſeen occafionally 
to ſwim over lakes of water to the iſlands which they ſurround, of 
which an ocular proof is related in the tranſactions of the Linnean 
Society, Vol. III. 1797. Some have recommended to inject the 
ſmoke of burning ſulphur, or of tobacco, into their ſubterraneous 
manſions; but as the earth frequently falls in behind them, as they 
paſs, or is accumulated behind them by their hindermoſt feet, as they 
perforate the ſoil with their foremoſt feet or hands, this method of 
; attack can ſeldom ſucceed, unleſs the neſt of the animal be near the 
| fumigated aperture. Others have adviſed to pour water into their 
holes, which is equally inefficacious in general, though it may have 
effect in particular ſituations. Some alſo have baited traps with 
worms, and others have adviſed to put p poiſon into their holes; but 
they are not to be attracted together like rats from their not appear- 
ing above ground. 
The 8 method was related to me by Francis Paget of El- 
ſton near Newark: a very popular and ſucceſsful de cats; whom 
L once attended in his occupation to witneſs his operations. The 
moles have cities under ground, which conſiſt of houſes, or neſts, 
where they breed and 1 their young; communicating with theſe 
are wider and more frequented ſtreets, made by the perpetual jour- 
neys of the male and female parents; as well as many other leſs fre- 
quented allies or bye roads, with many diverging branches, which 
they daily extend to collect food bor themlclves or their progeny. 
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This animal is more active in the vernal months, during the timo 
of the courtſhip of the males; and many more burrows are at this 
time made in the earth for their meeting with each other. And 

though theſe animals are commonly eſteemed to be blind, yet they 
appear to have ſome perception of light even in their ſubterrancous 
habitations; becauſe they begin their work as ſoon as it is light, and 
conſequently before the warmth of the ſun can be ſuppoſed to affect 
them. Hence his method of deſtroying them conſiſted firſt in at- 
tending their ſituation early before ſun-riſe; and at that time he fre- 
quently could ſee the earth move over them, or the graſs upon it; 
and by a ſmall light ſpade he frequently cut off their retreat, by 
ſtriking it into the ground behind them, and then dug them up. 
He added; that by laying the ear on a newly raiſed mole-hill, the 
ſound of the ſcratching mole might ſometimes be heard at a diſ- 
tance, and direct where to find it; as the ſolid earth conveys ſmall 
vibrations better, or to a greater diſtance, than the light air. And 
that a terrier dog, after having been accuſtomed to the buſineſs, was 
frequently of ſervice in detecting by his noſe the place of the mole 
| beneath the ſoil, and by endeavouring to ſcratch the earth over it. 
The mole he ſaid generally ſuckles four or five, and ſometimes fix, 
young ones; Which are placed conſiderably deeper in the ground 
than their common runs; and as theſe neſts are ſunk much deeper 
into the ground than their ſtreets or bye-roads, and the mole-hills 
eouſequently larger, the earth on the ſummit of thoſe mole-hills is 
generally of a different colour, and is raiſed higher than that of the 
other ones. Theſe neſts are to be dug up, having firſt intercepted 
the canal between them and the mote-hills in their vicinity, to cut 
off the retreat of the inhabitants. 

The next important circumſtance i is to diſcover, which are the fre- 
quented ſtreets, and which the bye- roads, for the purpoſe of ſetting 
ſubterraneous traps. This is effected by making a mark on every new 
mole- bill by a light preſſure of your foot; and on the next morning 
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by obſerving N a mole has again paſſed TO way, and obliterat- 


ed the foot mark; and this is to be done two or three ſucceſſive 


mornings. "Theſe foot-marks ſhould not be deeply. imprefled, leſt 
it ſhould alarm the animal on his return, and he ſhould form a new 


branch of road, rather than open the obſtructed one. | 
The traps are then to be ſet in the frequented ſtreets, fo as nicely 


to fit the divided canal. They conſiſt of a hollow ſemicylinder of 

wood with grooved rings at each end of it, in which are placed two 
nooſes of horſehair, one at each end, faſtened looſely by a peg in the 
center, and ſtretched above ground by a bent ſtick. When the mole ' 
bas paſſed half way through one of the nooſes, and removes. the cen- 


tral peg in his progreſſion, the bent flick riſes by its elaſticity, and 


ftrangulates the animal. He added, that where the ſoil was too 
moiſt or tenacious, that the moles in paſting the old runs ſometimes 
puſhed a little of it before them, and thus looſened the central peg 
before they were in x the nooſe; in which 1 he fixed the peg a little 
faſter in the trap. N 


By theſe means Francis Paget cleared many of the cio, 


pariſhes of this kind of vermin in a few days, or a week or two, 
and laid them under an annual tax for the defence of their territories 
from theſe invaders. And added, that ſome other mole-catchers had 


carried moles into thoſe farms, whoſe occupiers refuſed to pay them 


an annual ſtipend; a practice which he ſcorned to uſe, 1 have de- 
tailed this method: to prevent this impoſition, and to enable every 


farmer to be his own. mole-catcher,, 0 or to teach the art. to his ſer- 
vants. | 
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PLATE IX. 
Exhibits the aphis, puceron, or vine-fretter, and the inſects which deſtroy it. 


Fig. 1. repreſents the aphis of the roſe-tree without wings very much magnified, copied 
from M. Bonnet, with its antennæ before, and its two horns behind, which are not half 
the length of the antennæ, are immoveable, and faid by Bonnet to be hollow canals from 
which the ſweet juice called honey-dew is evacuated ; laſtly, with the trunk under its 
head in the poſition in which it penetrates the leaves. In ſome the horns behind are want- 
ing, and little knobs ſupply their place, which Reaumur thinks ſupply the ſame ſweet 
juice. That ſome poſſeſſing wings, and others not, does not diſtinguiſh the ſexes is agreed 

by all obſervers. 


Fi ig. 2. repreſents a magnified aphis of a pear- tree, from which a young e one is ſuſ- 
pended for ſome time after it is otherwiſe bor n. 


Fig. 3. repreſents the aphidivorous larva, with an aphis in its mouth, and the chryſalis of 
the ſame inſect, before it is transformed into the fly at fig. 4. All theſe were drawn from 
nature, and exactly reſemble ſimilar repreſentations in the work of Bonnet. 


Fig. 5. repreſents an inſect from Bonnet, which he terms an aphis lion, ; as it ſo creedily 
deyours the aphiſes. This inſect is transformed into the fly at fig. 6. 


Fig. 7. repreſents a ſpotted hemiſpheric ſrarabous; called by ſome a lady-bird, 100 
_ which the inſect at fig. 8. is transformed, which is alſo ſaid to be a great W 
Oeuvres de C. Bonnet, T. I. 
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PHYTOLOGIA. 


PART THE THIRD. 
OO AND HORTICULTURE, 


SECT. XV. 


Tn PRODUCTION OF FRUITS: 


Buds immediately from ſeeds never we feeds, Neither in annuals nor trees.. As: 
: in wheat, tulip, apple-iree. Buds from the broad caudex of a tulip, and the long 
cauder of trees, are of different maturity. Leaf-buds changed into flower-buds at 
Midſummer, or flower -buds into leaf-buds by art, I. To produce fruit-bearing 
trees. 1. Seedling-trees, Their puberty. Ingraft walnut and mulberry trees... 
1f unpruned young trees or eſpalliers bear fruit ſooner than other ſtandards ? Buds 
en bended branches earlier and larger. An apple ſour on one ſide. How to pro- 
duce fine ſeedling-irees or flowers. Leaves of ſeedling-trees.. 2. Root-ſuckers 
from apples, vines, briers, figs, are like ingrafted ſcions. 3. Scions from branches: 
planted in the earth. A quick-bedge thus raiſed. Chineſe method. Vines how | 
raiſed by Mr. Michel. 4. An ingrafted ſcion ſometimes affefts the flock. Acquires. 
vigour from a vigorous flock, On trees of the ſame genus. On trees of different- 
genus. Subject to hereditary di jſeaſes, not to old age, like the parent tree. Sum- 
mits die firſt. Talicotius's ingrafted noſes. Sour apple on one fide. Apply rind 
to rind in grafting. Flower-bud not proper for inoculation. Sweeter apples have : 
whiter bloſſoms. Colour of black cherry and purple grape known by their red leaves. 
in autumn. Lines from Virgil's Geargics, II. Jo increaſe the number of. fruit- 
buds. Leaf buds are furniſhed with new caudexes down. the trunk. Flower + 
buds not Jo. Retard the production of new caudexes. Viviparous and oviparuus; 
progeny. Produficn of new caudexes, or bark filaments, are compound. in. in-- 


grafted trees, and ſuddenly generated. 1, Bend down. 1 the viviparous branches, 
| | aud 
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and they become oviparous, and receive more nutriment. Apple-trees trained in 
horizontal circles. Ne#farines and peaches trained on the ground. 2. Twiſt a 
wire or tie a cord round viviparous branches. Apple-trees become dwarfs by fre- 
quent ingrafting on them. 3. Wound or break a viviparous branch, or cut off a 
cylinder of the bark, The veſſels of the alburnum ſometimes act as capillary tubes, 
Decorticated oaks. Tapped birch and maple. Decorticate alternate branches about 
| Midſummer. Decorticated roots produce root-ſcions. Grafted roots, Layers. 
Tate bark off and replace it. Cut three or four circular inciſions, or a ſpiral line. \ 
To make dwarfs. 4. Tranſplant a tree, or cut the roots, or confine them. Pluck 
up and tranſplant beans, brocoli, fPtrawberries. Alſo crowd the roots of firawberries. 
Put a brick floor under fruit-trees. Confine lily of valley in pots. Orchis. Cu- 
cumbers and melons. $. Cut away central viviparous branches. Why ſpars are 
oviparous, Why terminal buds are viviparous. Effet? of it. Management of 
melons. Management of vines. Pinch off viviparous ſecondary buds, and they 
Become oviparons next year at the ſame eye. A longer heat to ripen the wood ex- 
plained. If this could be practiſed on other fruit-trees. 6. Lines from Botanic 
Garden. 11. To perfe& and enlarge the fruit. 1. Shorten the oviparous 
branches, Cut away root-ſuckers. 2. Pinch off uſeleſs viviparous buds. Pick 
ont ſecondary buds. Aud of melons. 3. Thin wall-fruits, and grapes. Mucor 
_ grows without light. 4. Tie waxed thread round twigs of fig-trees and pear-trees 
when in flower, to prevent new leaf-buds, 5. Give additional moiſture, manure, 
and warmth. Moiſture enlarges fruit by relaxing their cuticle, and Preventing ab- 
forttion from them. Of ſuckling gogſeberries. Watering rice when in flower. Ma- 
nue adds nutriment. Much warmth with much moifture both enlarges fruit and 
adds to its flavour. Hot-houfes heated by fleam. Pines cultroated in water. 
6. Protect flowers and fruits from froſt, A low ſituation is not proper for a 
 gardn. Walls covered with projecting coping flones are uſeful in ſpring, not in 
ſummer. Moveable coping ſheds. Fire-flues in garden-walls. A ſecret in the 
management of them. Shade flowers from the ſun. 7. Fruits ripen ſooner if . 
wounded, or gathered before they are ripe, or baked in the hot-houſe, or in an oven, 
IV. 1. To preſerve fruit. Keep it from heat and cold, and from moiſture. How 
heat and cold deſtroy the life of fruit. Congelation ſeparates ſalts, vinous ſpirit, 
| and vinegar, from water. Condenſes clay. Repels mucilage. Thaw frozen 
fruit ſlowly, Preſerve fruits in ice-houſes, or by fleam, 2. Gather fruit during 
| I = | its 
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is acid late, Evaporate part of its water. Keep it cool, 3. e fruit 
with ſugar. Brandy poiſons mucor or mould. 4. Fruits preſerved in brine, in 
vinegar, in ſpirit of wine, ratiſie. V. Verſes on pruning trees and melons. 


Tx objects of the culture of the farm or garden may be divided 
into the production of fruits, ſeeds, roots, barks, TOY Ren, and 
flowers. | 
We have repeatedly endeavoured to ſhew, that the buds 4 
ately arifing from ſeeds are not themſelves capable of produeing 
| ſeeds neither in herbaceous nor in arboreſcent vegetables; but that 
the firſt bud from every ſeed is ſucceeded by a ſecond bud more per- 
feQ than itſelf ; and that by a third, fourth, or many more; each 
generation being more perfect than the preceding one, till they ac- 
quire a puberty, if it may be ſo called, or a power of producing MEMY 
organs, and a conſequent ſeminal progeny. 
In thoſe plants, which are called annuals, becauſe their ſeeds are ; 
ſown, and produce other ſeeds, in the ſame year, and then periſh, 
ſorae ſucceſſive buds grow on each other, before a flower can be pro- 
duced; as is ſeen in the ſtems of wheat, and ſowthiſtle, triticum, 
fouchus ; which conſiſt of joints, which appear to Þs ſucceſſive buds: 
growing on each other, 
From the tulip ſeed a ſingſe bud arifes the firſt year with a cireu- 
lar flat caudex exiſting de it, on which one principal new bulb» 
is formed annually 3 perfect than its parent, as is ſeen by the 
larger leaf; and alſo ſome leſs bulbs are produced around the more 
perfect one in the boſom of each rudiment of a leaf, which compoſes. 


or encloſes the e bulb, as deſcribed in Sect. VII. 1. 3. and | 


Sec. IX. 3. I. and 3. 6. Theſe leſs perfect bulbs round the principal 

one, after the principal one has acquired its puberty, or power of 
producing ſexual organs, are of greater or leſs degree of maturity,. 
as appears by their ſize; and thence I fue muſt require more or 


fewer years, before they flower. 
Similar 
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Similar to this circumſtance of the tulip-root, the- buds of trees, 
which firſt ariſe from the ſeed, produce annually other buds more 
perfect than themſelves, till they acquire the power of ſeminal ge- 
neration ; and afterwards not ouly a flower-bud is formed, which is 

in ſome trees the central bud on the extremity of the twig, as in 
pcar- trees, and on the ſpurs of apple- trees; but alſo many leaf-buds 
of greater or leſs maturity are formed around the principal, or flower- 
bud; which x require more or fewer years, before * obtain the ma- 
turity neceſſary to produce a flower. 

It was ſhewn in Sect. VII. 1. 7. that every part of the kong cau- 
dex, extending from a bud on the ſummit of a tree to the root, can 
produce a bud, like every part of the broad caudex of a tulip- root ; 
but thoſe produced in the boſom of the leaf I believe generally to be 
the moſt mature; and thoſe which ariſe from a lower part of the 
caudex to be leſs mature, and will in conſequence require more ſuc-- 
ceſſive buds to proceed from them, before they can form a flower. 
Thus when the whole branches of a fruit-tree are lopped from the 
trunk, the new buds are produced from the lower parts of the cau- 
dexes of the branch-buds,; which have been lopped off, and are there- 


fore an immature progeny, and require ſome years before they can 
mower. \ 


. 
— 


It hence appears, that a number of buds or bulbs in all vegetables 
muſt ſucceed each other from the ſeed, before a flower and conſe- 
quent fruit can be generated ; but that theſe ſucceſſive generations 
are more numerous or fewer in ſome plants than in others; that they 
in ſome plants may only ſucceed each other annually ; in others per- 
| haps many of them in the ſame ſummer, as in the herbaceous plants, 
as wheat; and in thoſe trees, whoſe annual joints have their pith 
divided from each other, as in vines. And laſtly, that the number 
of theſe ſucceſlive generations, or the times of their production, whe- 
ther only annually, or many of them! in one ſummer, may be dimi-: 


niſhed 
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niſhed or accelerated by art; and that in attending to all theſe cir- 
cumſtances conſiſts the ſucceſsful management of feu; trees. 
The new buds on deciduous trees in this climate are produced 

about Midſummer, as obſerved in Sect. IX. 2.9; and it is believed 

by the Linnean ſchool, that many of them at this time may be ſo f 
affected by art, as to become either leaf- buds or flower-buds. At 
this ſeaſon therefore the production of buds on wall- trees, or eſpa- 
liers, or on ſtandards, ſhould employ the attention of the horticultor; 
as thoſe ſeedling-trees produce leaf-buds only, which are too young 
to produce lower-bbde ; and as the particular ſhoots or buds of other 
trees are not ſo mature as to produce flower-buds ; and laſtly, as ſome 
tices flourith too vigorouſly, as it is termed, to produce flower-buds. 
The things to be attended to are the age of the tree, from which 

the graft was taken, which now farms a branch ; the maturity of 
the aa buds, which you wiſh to encourage; and the vigour of 


the whole tree, or its tendency to produce leaf · buds in preference =. 
flower-buds. | 1 5 


— 


I, TO PRODUCE FRUIT-BEARING TREES. 


1 There are four methods of procuring fruit- trees for the pur- 
poſes of horticulture, by ſeeds, by root-ſuckers, by planted ſcions, or 
by ingrafted ſeions. 


1150 Seedling T Fees 


It was obſerved above in Section IN. 3. ty 3. 6. that in 1 - 
and hyacinths, and even in potatoes and onions, the bulbs ſucceed 
each other for two or three years or longer, before they produce 
flowers; and that the ſame happens to the buds of ſeedling-trees, 
which are many years a ſucceſſion of leaf-buds only, before the pro- 
pagation of a ſingle flower-bud ; for the power, which produces the 
10 A lateral 
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lateral germination of buds, ſeems to require a leſs mature organiza- 
tion han that, which is employed in the ſexual generation of ſeeds ; 
whence a kind of puberty of the plant ſeems to * acquired for the 
production of the ſeminal or amatorial progeny, analogous to the 
transformation of caterpillars into butterflies; which appears to be 
effected ſolely for the purpoſe of propagation. 
M. Speechly, in his treatiſe on the Culture of the Vine, p. 49, 
ſeems to ſay, that ſeedling vines muſt be three or four years old, be- 
fore they produce fruit ; whereas a planted ſcion, or an ingrafted 
one, from an aged tree, will produce fruit the firſt or look year; 
and according to the obſervations of Mr. Knight, ſeedling apple-trees 
will not bear Kult till they are twelve or fourteen years a; ; and other 
fruit-trees in ſimilar manner require ſome years after their birth from 
the ſeed, before they arrive at ſufficient. maturity to bear flowers. See 
Sect. VII. 1. 3. Hence he adviſes the horticultor to procure ſcions for 
grafting from ſuch trees as already bear fruit; but pays no regard to 
the ſtock, into which they are to be inſerted; and adds, that he be- 
lieves, if ſcions from a bearing walnut or mulberry tree were in- 
grafted on a ſcedling one, that it would produce fruit in two or three 
years; which hers would not occur in leſs than twenty. Trea- 
tiſe on Apple and Pear. Longman, London. And hence we ſee the 
advantage of ingrafting on ſeedling orange or lemon- trees in our 
green-houſes the ſcions taken from thoſe, which bear fruit; as other- 
wiſe they would continue fo many years before the buds would ac- 
quire ſufficient maturity to generate flowers. 
Some have believed that young trees will bear fruit ſooner, if they 
are not pruned, but permitted to grow quite wild in large buſhes. 
It is poſſible, that this may occur either from the unſkilful horti- 
cultor pruning off all the terminal twigs, whoſe buds were forwarder 
in reſpect to age, than the lateral ones much beneath them. Or 
becauſe the great number of new leaf-buds, proceeding from an ex- 
uberant branching head, y_ lo crowd the bark of the trunk with 


their 
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their caudexes, that ſome of them may ſooner find a difficulty in 
forming their embryon caudexes, and may in conſequence become 
 flower-buds. But I much doubt, that this can frequently occur from 
either cauſe, as I think, I have ſeen eſpaliers bear ſome years ſooner 
than ſtandards, which were ingrafted at the ſame time, and from the 
ſame trees. And I have been informed of other ſeedling apple-trees, 
which have born fruit in not much more than half the time above 
mentioned by Mr. Knmght.. 
It is much to be withed, that proper experiments were made on 
ſeedling trees by planting them as eſpaliers, or againſt walls, and 
| bending down their branches below the horizon, ſince the diffi- 
culty of their generating leat-buds might be thus increaſed ; as they 
could not fo eaſily form their embryon caudexes on the compreſſed 
bark of the bended branch; and the ſap-juice for the nouriſhment of 
fruit-buds would be thus rather increaſed than diminiſhed, accord- | 
ing to an experiment of Dr. Walker, who found the buds at the 
extremities of bended branches to ſwell ſooner in the ſeaſon, and to 
become larger, than thoſe of an equal height on the more upright 
branches. Edinburgh Tranſactions, Vol. I. | 
Mr. Bradley has mentioned an apple, which was ſweet 1 boiled 
| ſoft on one fide, and ſour and boiled hard on the other; and aſcribed 
it probably to the real cauſe with much ingenuity in the year 1721, 
long before the publication of the ſyſtem of Linneus. He aſcribes 
it to the male farina of ſome neighbouring harſh apple-tree affecting 
at the time of the impregnation the ſtigma of the flower of a ſweet 
one; and thus a production of different ſeeds might be generated 
in the ſame pericarp, and a conſequent different kind of nutriment 
prepared for each; and thus the different parts of the apple become 
four or ſweet, which 1s analo; gous to a bitch producing different kinds 
of puppies at the ſame birth, e the different dogs with which 
ſhe had cohabited. The ſame circumſtance is ſaid to have occurred 
in oranges and i in grapes of different kinds. 
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By this method of applying the farina of one good variety of fruit, 
as of apple or pear, to the ſtigma of another good variety, it is very 
probable, that fome very excellent new varieties of fruit might be pro- 
duced from the ſeeds, which might ſupply for a century the orchards 
of the curious, inſtead of our golden pippins, and nonpareils ; which 


are ſaid to be ſuperannuated, and ſo liable to canker as not to be 


worth cultivation. It is probable alſo, that new varieties of tulips 


aud hyacinths, and of melons and cucumbers, as well as of all other 
vegetables, might be thus produced. 


The following obſervations are from Mr. Knight's treatiſe on 
Apple and Pear, p. 47. © Every ſeed, though taken from the ſame 


apple, furniſhes a new and diſtinct variety; and ſome of theſe will 


grow with more luxuriance than others; and the fruits produced by 


the different plants will poſſeſs different degrees of merit; but an 
eſtimate may be made of their good and bad qualities at the con- 


clufion of the firſt ſummer by the reſemblance the leaves bear to the 


highly cultivated, or to the wild kinds; as has been remarked by 
the writers on this ſubject of the laſt century. The plants, whoſe 


buds in the annual wood are full and prominent, are ufually more 
productive than thoſe whoſe buds are ſmall aud ſhrunk into the bark ; 
but their future produce will depend much on the power the bloſ- 


ſoms poſſeſs of bearing cold; and this power varies in the different 
varieties, and can only be known from experience. Thoſe, which 
produce their leaves and bloſſoms rather early in the ſpring, are ge- 
nerally to be preferred; for though they are more expoſed to injury 


from froſt, they leſs frequently luer from the attacks of inſects, the 


more common cauſe of failure. 


The leaves of young ſeedling plants annually change, become 


more thick and fleſhy, and aſſume more the character of the culti- 


vated kinds, Theſe external changes indicate {ome internal ones 
in the conſtitution of the plant, which may poſſibly be ſimilar in 


| their nature to thoſe, which take place in animals between their in- 


faucy 
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fancy and the time, when they become capable of propagating their 
ſpecies. 


2. Of Root-ſcions. 


| Root-ſuckers from bearing bur- apples, or from bearing codlings, 
are believed to become fruitful as ſoon as grafts from thoſe trees; 
| becauſe they are a viviparous offspring, as well as the ſcions or twigs 
from the branches; and are therefore not ſimilar to the oviparous 
progeny, or the young trees produced from feeds. This muſt ne- 
vertheleſs in great meaſure depend upon the age of the ſucker; as 
thoſe 705 b buds? which riſe into ſuckers, are not formed or generated 
in the boſom of a leaf, but from a part of one of the long Bene 2 
of a branch- bud; and will therefore, I ſuppoſe, require a ſucceſſion 
of buds for ſome years, before they will acquire ſufficient maturity to 
produce a flower; as the central buds from the boſom of a leaf I 
ſuppole to be much forwarder than the lateral buds from the ſame 
caudex ; as 18 ſeen in the central or flower-bulb of a tulip, and its im 
mature lateral bulbs from the fame caudex. 
Root-ſuckers from thoſe trees, which have been ingrafted on the 
roots of other trees, as the robinia on the acacia, may ariſe above 
the grafted part, which is beneath the ſoil; but thoſe root- ſuckers, 
which ariſe from trees, which were grafted above ground, are ſimilar 
to the ſtock, not to the uit eure head; which might have been 
a wild pear or wild apple; and wall i in that caſe produce crab-pcars, 
or crab-apples, with thorny ſtems, : 
When a branch of a vine, or briar, or of many other trees, is bent 
down, aud a part of it inſerted into the ground with its ſummit in 
the air, it will emit roots at the joints, 1 become a new tree. So 
the rough knobs on the bark of a bur-apple-tree, I am informed, will 
ſhoot out roots, if ſurrounded with moiſt earth ; and the branch may 
be then cut off, and ſucceſsfully planted. And from aimoſt every 


joint of a fig-tree roots wall "protrudes if ſurrounded. even with a 
woollen 
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woollen ſhred, which happens to be frequently moiſtened by the dews 
or rain; and the branch may be ſucceſsfully bent down and planted 
in a garden-pot. All theſe, like ſuckers from the roots of ſeedling- 
trees, or like grafted ſcions, will become fertile, as ſoon as the tree, 
from which they are the offspring; whether it be -ſcedling-tree or 
not. 
- IDW circumſtance does not occur exactly ſimilar in the inſertion - 
of buds from one tree into the bark of another ; as thoſe buds, which 
do not ariſe from the boſom of a leaf, but from lower parts of the 
caudexes of a branch-bud, as from the bark of a branch, whoſe ſum- 
mit has been cut off, are leſs mature, 1 believe, than the ſummit-buds, 
or thoſe which ariſe from the boſom of a leaf; and will therefore re- 
quire ſome years before they can produce flowers; as is ſeen in thoſe 
apple or pear trees, whoſe ſummits have been entirely lopped off. 
This is a new obſervation, I believe, and worth the attention of thoſe, 
who inoculate the buds of one fruit-tree into another. 
Root · ſuckers may probably be liable to degenerate in reſpect to 
their vigorous growth by hereditary diſeaſes, owing to the too great 
age of the original plant of that variety, like the nete ſcions from 
the branches. Whence it may be neceſſary to procure root- ſuckers of 
raſpberry- plants, and of gooſeberries, and even of artichokes, and 
ſtrawberries, from ſuch as have been raiſed from ſeed not too long 
ago, when any of theſe bei to agent, 


4; of Planted Schon. 


The ſcions 1 i om the branches of many trees, if planted in 
the earth, will emit roots, and flouriſh in the ſame manner, as when 
they are grafted on other trees. This ſucceeds with great certainty, 
if an inverted glaſs be put over them for a few days to prevent their 
perſpiring more at firſt, than their abſorbent veſſels can ſupply. See 
Sect. I. 1, 1 have been informed, that a quickſet, or hawthorn. 

9. -.-” hedge, 
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hedge, cratægus, was thus planted and became a good fence con- 
ſiderably ſooner than from ſowing the ſeed. 

The Chineſe are ſaid by fir G. Staunton to be anacquainted with 
the art of ingrafting, and to produce dwarf fruit-trees, which are 
brought to table loaded with fruit at their feſtivals, by ſurrounding a 
branch of a bearing fruit-tree at its bifurcation with a bag of earth, 
»which 1s kept moſt for ſome months ; till the branch puts out roots, , 
probably from the lips of a wound in the bark, and is at length ſepa- 
rated, and tranſplanted into a pot. Embaſſy to China, Vol. Il. p. 54, 
8vo. edition; and it is then rendered a dwarf by repeatedly cutting 
out the central buds, as in the management of melons, as mentioned 
in No. 2. 5. and 3. 2. of this Section. 5 | 

Vines poſleſs ſo vigorous a power of vegetation, that the preſent. 
moſt approved method of propagating them in grape-houſes conſiſts 
in planting their ſcions. The late Rev. John Michel of Thornhill, 
in Yorkſhire, the philoſopher, who diſcovered to the world the art of 
making artificial magnets, which had been concealed by Mr. Knight; 
| whoſe friendſhip I long poſſeſſed, and whole loſs I have long lament- 
ed; amuſed himſelf od family at vacant hours in his hot-houſe. 
The obſervations of a man of ſuch accurate and univerſal knowledge 
are always worth recording; and though his ideas on this ſubject 
have already appeared in Mr. Speechly's Culture of the Vine, I ſhall 
here tranſcribe a part of one of his letters to me dated in May 1785. 

The way in which we raiſe our vines we account our own ; for 
don't know, that it was practiſed by any body before we ſet the ex- 
ample. It is now pretty generally adopted however by the gar- 
deners and nurſerymen in this part of the world. Iuſtead of 8 
three or four eyes on the cuttings, as uſed formerly to be ee 
which made them awkward ſtraggling things, we never plant more 
than a ſingle eye to each, cutting them with as long a part below 
the eye as they can admit, ions encroaching too much upon the 
next eye below; ; that is to lay, we leave perhaps about half an inch, 

or 
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or a little more, as it may happen, above it. Theſe cuttings we 
plant by half a dozen or a dozen together, at the diſtance of three, 
four, or five inches, in the bark-bed, where 1t 1s pretty warm, but not 
ſo hot as to endanger the burning of the roots, when they ſhall come 
out; and where it is alſo pretty moiſt, or elle we water them. We 
plant them ſloping ſo as to make an angle of about thirty degrees 
perhaps, a little more or leſs, with the 1d the eye being higheſt; 
but taking care that it alſo ſhall be covered about an * * v. ith the 
bal k, whieh 4 is a very neceſſary precaution ; for though it ought juſt 
to ſmell the freſh air, it muſt be IR moiſt, to prevent the bud aud 
ſhoot, when it comes, from dry ing otherw iſe it will very fre- 
quently die away preſently after it bs ſhot a little, or at beſt it will 
grow unkindly, not having yet made roots ſufficient to ſupply it with 
the ſap neceſſary for its ſupport; which will not be the cafe, if the 
bud is ſufficiently covered at firſt, and till it has acquired more roots. 
We generally plant our vines in this way, about the beginning or 
middle of January; and if the bark is pretty warm, and as moiſt as 
it ſhould be, the cuttings will begin to puſh both at top and bottom 
in about a fortnight or hrs weeks at the moſt. When the vines 
have ſhot a little, perhaps three or four inches, but before the roots 
are got too long g· (in which caſe it would be impoſſible to avoid break- 
ing dhe by removing, on account of their extreme tenderneſs and 
brittleneſs) we diſplace a good dcal of the bark very near them, till 
we can throw them Joy all together, which ſhakes the bark very 
gently from their roots; ſo that one may diſengage them ſufficiently 
eaſy, and without much hurting them, We then plant three or 
four of the moſt promiſing and thriving ones out of the whole num- 
ber ſingly in ſmall pots in earth, which has previouſly flood in the 
hot-houle a day or two to get warm, letting the roots drop down on 
a little earth at the bottom, at firſt, as they conveniently can, and 
then covering them with more -arth carefully, till the pot is pro- 
perly filled, and the ſtem about three or four inches long, as I ſaid 
| before, 
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before, ſtanding in the middle; and then plentifully watering the 
earth to ſettle it to the roots. We now plunge them again in the 
bark, where in five or ſix weeks, more or leſs, they will have filled 
their pots pretty well with roots; when they will begin to ſhew by 
their little progreſs, and the ſmallneſs of the ſhoots, that they want 
more room. We then take them carefully out of theſe ſmall pots, 
diſturbing the ball of earth as little as poſſible, and pud i it all together 
into larger pots, putting a little freſh earth at bottom and round 
about, 00 watering well as before ; ; and we then again plunge them 
into the bark. 

*« By about the latter end of May, or beginning of June, the beſt 
of them will be four or five, or perhaps ſix feet high, and ought now 
to be removed, diſturbing the roots as little as poſſible, into the na- 
tural ground, where they are to remain. If this is done carefully, 
and the earth well watered about them to ſettle it to their roots, they 
will frequently begin growing again almoſt immediately, but at leaſt 
in three or four days; and will then often ſhoot in the hot-houſe two 
inches in a day, and by the end of the year will have ſhot from 
eighteen or nineteen, to three, four, or five and twenty feet, Thou gh 
we approve of this as rather the beſt, yet if theſe cuttings are planted 
in the ſame way either ſingly in ſmall pots, or two or hoe together 
in each, with earth, inſtead of planting them in the bark, defiroyiog 
all but the beſt one, when they have ſhot a little, and plunging them 
either in the bark, or in default of a bark-bed, in a common hot-bed, 
they will do equaR iy, or nearly equally well; only taking care, that 
the hot- bed is not too hot, ſo as to injure the roots, of which there 
i ſometimes danger.“ 


4. Of lere Scjons. 


The art a ingrafting trees is of great 3 and is toned 


with numerous well known advantages, but 1s not yet arrived to its 
3-D | utmoſt 


—_ , @ ths GILL. * 
* tg” ee 
jt 


2 7 —— 1 
2 8 


386 PRODUCTION Seer, XV. 1. 4. 


utmoſt perfection; for it is not yet certainly known, whether the in- 
grafted ſcion gives or takes any property to or from the tree, Which 
receives it, except that it acquires nouriſhment from it. 
There is one inſtance recorded by Bradley, where the ſcion of a 
variegated jaſſamine gave variegation to the leaves beneath it of the 


viivariegated jaſſamine, on which it was ingrafted, though the graft 
it ſelf W h See Sect. V. 1. This ſeems to ſhew, that a commu- 


nication of juices exiſts between the graft and the ſtock; and that 


thus ſome change in the colour of ihe. leaves of the ſtock might be 
occaſioned by the inoſculation of the veſſels of the new bud with 


thoſe of other buds in its vicinity. Thus if a ſcion of a purple grape 
was ingrafted on a white one, the leaves of the latter might proba- 


bly become ſomewhat red in the autumn, like thoſe of the purple- 


vine; but there are no inſtances recorded, where this communication 
of juices from the graft to the ſtock, or from the ſtock to the graft, 


has varied the flavour or the form of the * or fruit of either 


of them. 


For though the ſame vegetable blood paſſes along both the upper 
and lower part of the caudex of the new ſcion, which extends from 


its ſummit on the branch to its baſe in the earth; yet the molecules 
| ſecreted from this blood are felected or formed by the different glands 
of the part of the caudex, which was brought with the ingrafted 


{cion, and of the part of it which remained on the ſtock, in the ſame 
manner as different kinds of ſecretions are prodgnced from the lame 


blood in animal bodies. 


Some have nevertheleſs believed, that ſeions, ingrafted on more 
vigorous trees of the ſame genus, have acquired greater vigour in the 


growth both of their leaf-buds and fruit-buds. Mr. Speechly aſſerts, 


that he has improved many kinds of vines by ingrafting thoſe, which 
bear ſmall grapes, and which have generally weak wood, on ſtronger 


ones, which he has often experienced; and recommends the Syrian 


vine to graft upon, and prefers thoſe, which were raiſed from ſeed 
8 | for 
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for this purpoſe; and the contrary ſeems to appear, where more vi- 
gorous ſcions have been ingrafted on leſs vigorous ſtocks; as apple- 
ſcions on crab- ſtocks; whine] in a few years the part above the graft- 
ed joint becomes much larger in diameter than that below it. 

 Grafted-ſcions ſucceed well ; in general on trees of the ſame genus, 
as in the common ingraftment of Froit-tree; ſo the laurel, prunus 
lauro- ceraſus, will grow on the common cherry, prunus ceraſus, and 
produce a tall evergreen tree. But there are ſaid to be inſtances alſo 
of ſucceſs in the wgraſtmnent of trees not only of different genera, 
but even of different -onders, and claſſes ; as I have been informed, that 
apple-ſcions, pyrus malus, have grown, when ingrafted on hazels, 
corylus. And one of the fathers of the Carthuſian order is ſaid to 
have ſucceeded in grafting a vine, vitis, on a fig-tree, ficus; and a 
jaſſamine on an orange. Travels in France and Italy, by E. Wright. 
It is hence probable, that many new diſcoveries might be made by 
more frequent experiments on this ſubject. 

It nevertheleſs appears, that in grafted trees, though the ſtock : an- 
nually becomes covered with a new bark, as well as the graft, yet it 
does not change its nature; ſince any new buds, which come out 
from the ſtock afterwards, are ſimilar to the ſtock, not to the oraft ; * 
and in many trees the graft grows ſo much faſter as to become nearly 
of double the e of the ſtock, as is frequently ſeen in old 
cherry-trees, and is ſpoken of in Sed. VII. 1. 7. | 

Thus the buds of fruit-trees, like the bulbs of tulips, when raiſed 
from ſeed, annually improve in their colour, length, thickneſs, and 
often in the ſhape of their leaves, for a certain a een of years; and 
then acquire a male, or a female, organ of reproduction, as in the 

claſſes of moncecia, and dicecia ; or both, as in hermaphrodite flowers. 
After this period the central buds and bulbs annually produced are in 
every reſpe& ſimilar to their parents, as mentioned in Sect. VII. 1. 3. 
except in the nearer progreſs to old age of the tree, or of the bulb-pro- 
geny ; and the conſequent uren to hereditary diſeaſes. But the 
3 D 2 lateral 
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lateral buds from the lower parts of the caudex of the central ones, 
which are not generated in the boſoms of leaves, are of a more im- 
mature kind, and in that reſpe& do not refemble the central bud, or 
| bulb; but require ſome years before they flower. 

Mir. Knight has obſerved, that the grafts. from thoſe fruit- trees, 
which have been in public eſtimation for a century or two, are now 
ſo liable to canker, that they bear very little fruit, and are not worth 
cultivation; which he aſcribes to the age of the tree; as a graft he 
favs is fimply an elongation of the parent tree. And as it demands 
ſome years to acquire the puberty neceſſary for ſexual generation, ſo 
it may become weak and inirritable by age, and periſh about the ſame 
time with the original tree; which is ſomewhat countenanced by 
another remark of Mr. Knight, that the ſummits, or long extremi- 
ties of old trees, frequently die many years before fome ſmaller 
branches from the trunk, which continue to flouriſh, as is frequently 
ſeen in old oaks as well as in fruit-trees ; and which he might ſup— 
poſe to be occaſioned by the greater age of the terminal buds than 
of the lateral ones, as well as from the greater length of their ab- 
ſorbent veſſels, and the conſequent greater reliſtance to the aſcent of 


the ſap-juice, which may alſo be looner impeded, or totally ſtopped ” 


by the inirritability of old age. 

Nevertheleſs as the buds of trees are ſucceſſive progenies, and can- 
not therefore be liable to old age, as they die annually; the degeneracy 
of the buds of very old trees, or of thoſe which have long ſucceeded 
each other by their lateral, and not by ſexual generation, muſt ariſe 
from their being liable to hereditary diſeaſes only, and not to heredi- 
tary improvements, as obſerved above in Sect. XIV. 1.6. 

That the degeneracy of tome plants is owing to hereditary diſ- 
eaſes, and not to old age, appears from their continuing for long 
uncoyated periods of time after the production of theſe diſeaſes, as 
berberries without ſeeds, and vines without feeds, and ſtrawberries 


without fruit, though probably with ſceds, as the barren hautbois 
ſtrawberries, 
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ſtrawberries, which bear no fruit, ſo called, have perfect ſtamina and 
piſtilla, as I this day obſerved with a good lens; to which may be 
added thoſe female figs which have no aperture to admit i impregna- 
tion, and the W e double flowers, which have loſt the power 
of ſeminal propagation, and ſome mule- plants, which never poſſeſſ- 
ed it. | 
We have nothing in the animal ſyſtem, except in the polypus, and 
a few obſcure inſects, ſimilar to lateral generation; and cannot there- 
fore decidedly argue on this ſubject. Nor have we any thing ſimilar 
to ingraftment in animals, except that of inflamed parts growing to- 
gether, the tranſplantation of teeth, and conſiruQtion of artificial . 
noſes from the ſkin of the patient's arm, ſeriouſſy delivered by Tali- 
cotius, with many engraved plates in a work on that ſubject. But 
this ingraftment of noſes was unfortunately burleſqued by the author 
of Hudibras ; and perhaps this ingemous idea of Mr. Knight, that the 
ingrafted ſcion becomes diſeaſed by age, and periſhes about the ſame 
time with the parent tree, may be liable to a imilar ridicule by ſome 
future writer on gardening. 


So learned Talicotius from 
The brawny part of Porter's bum 
Cut ſupplemental noſes, which 
Would laſt as long as parent breech; 
But when the date of Knock was out, 
Off drop'd the ſympatnetic inout. 
1 CanTo I, I. 28 1. 


There is an apple ſaid to exiſt at New Vork in America, which 
is aſſerted to be ſour on one fide of it, and ſweet on the other ſide; 
and to have been produced by ſlitting a ſcion of a ſour apple, and ano=- 
ther ſimilar one of a ſweet apple, raking care to cut the buds of each 
ſcion with a very ſharp kuife exactly in half, and by applying them 


and binding them nicely together, and then ingrattng this double 
9 | ” ſcion 
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ſcion on a tree. I mention this, as it is related by Mr. Jay in the 
communicatious to the Board of Agriculture, Vol. I. part 3 and 4, 
p. 362; and is referred to in the Memoirs of the American Aca- 
demy, Vol. I. p. 386. But there muſt undoubtedly have been ſome 


miſtake in reſpect to the production of ſuch an apple by any method 
of grafting, and which is ſo well explained as above by Mr. Bradley. 


It only remains here to add in reſpect to grafting, that it is neceſ- 
ſary to apply the bark, which contains or conſiſts of the caudex of 
the young ſcion, exactly to the bark of the branch, into which it 


is inſerted, or applied; and then all ſpecies of ingrafting ſucceeds, 


whether it is performed on a branch or on a root; and whether by 


exciſion, or inoculation, or inarching. But 1 ſuſpect, that where a 


ſingle bud is inoculated, it has often failed from the unſkilful operator 


| having ſelected a flower-bud inſtead of a leaf- bud; which probably 


unites its caudex to thoſe of the ſtock with leſs vigour, and certainly 
dies after it has ripened its feed ; or by his imprudently holding the 
bud in his mouth, as he aſcends the ladder, or while he makes the 


inciſion, and thus deſtroying it by heat, as I once obſerved. A leaf- 


bud may in general be diſtinguiſhed from a flower-bud by its being 


ſharper ovinted and leſs ſpherical. 


Where the ſummits of very young ſcions of i a few weeks 
old are to be uſed to ingraft with and upon, it may be neceſſary alſo 
to apply the pith nity to the pith ; as this ſummit bud is yet a 
primary being, and not like a lateral one, whoſe whole caudex exiſts 
in the bark, which adheres to it, when it is taken off for inocula- 


tion. 


The choice of buds for the purpoſe of inoculation is probably of 


more conſequence than has hitherto been imagined. As we have 


endeavoured to ſhew, that buds from parts of the bark diſtant from 
the central bud, and which are not generated! in the boſom of a leaf, 

are in different ſtates of maturity; they muſt require more years be- 
fore they can produce a ſexual progeny of flowers, and a conſequent 
ſeminal 
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ſeminal offspring, with the reſervoir of nutriment, or fruit, which 
attends it. A ſubject which is new, and merits to be further inquired 
into. | 

It is curious to obſerve, that when karſher fruits become ſweeter, 
that the bloſſom becomes whiter, as is univerſally ſeen in thoſe of our 
native crabs, and of our cultivated apples; and that the buds become 
larger, and the green leaves alſo become of larger area, and of paler 
complexion, _ % 
Thus. Mr. „ ve that the width and thickneſs of the 
leaves generally indicate the ſize of the future apple; and the colour 
of the black cherry and purple grape may be known by their autum- 
nal tints; and that even in plants, which have ſprung from ſed in 
the preceding ſpring; as the tinging matter in the leaves of theſe 
plants is probably of the ſame kind as that, to which the fruits will 
in future owe their colour.“ The leaves of the purple grape become 
quite red in autumn, as well as thoſe of the geranium robertianum, 
and many other kinds of foliage, which I 5 may be owing to 
their abundancy of acid, which uniting with the blue part of what 
conſtitutes along with the yellow part the green colour of vege- 
table leaves, converts it to red; as it changes the colour of blue 
flowers into red ones. 


8 tranſlation of the beautiful lines 1 in Virgi 8 Georges e on in- 
grafting may amuſe the reader. 


Where cruder juices ſwell the leafy vein, 
Stint the young germ, the tender bloſſom ſtain z 
On each lop'd ſhoot a foſter ſcion bind, 
Pith preſs'd to pith, and rind applied to rind. 

So ſhall the trunk with loftier creſt aſcend, 
And wide in air robuſter arms extend, 
Nurſe the new buds, admire the leaves unknown, 
And bluſhing bend with fruitage not its own. 


II, TO | 
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. INCREASE THE NUMBER OF FRUIT-BUDS. 


The terms ſtrength, and weakneſs, in their uſual acceptation, when 
applied to the vegetation of trees, are metaphorical expreſſions, or 


denote the effect or conſequence, rather than the cauſe, of their 
bearing leaf-buds or flower-buds, as ſpoken of in Se&. IX. 2. 7. For 


the production of leaf-buds, or flower-buds, though it may be ſaid to 


accompany the greater or leſs vigour of a tree, depends on the fa- 
cility or difficulty, with which the long cauvcxes of the new buds, 
which conſtitute the filaments of the bark; can he generated, 


Thus the new vegetable production formed in the axilla of a leaf 
about Midſummer, which i is called a leaf- bun, cuutiſts of many em- 
bryon buds, perhaps twenty or thirty, which are to form the next 
year's ſhoot; and each of theſe muſt be furniſhed at the ſame time 
with a long caudex in miniature, extending from the leaf or ſummit 
to its radicle or baſe ; which conſiſts of umbilical veſſels for its vernal 
nutriment, and of a continuation of other abſorbent veſſels, and of 


arteries and veins, as deſcribed in Sect. VII. 1. 7. which paſſes along 


the branches and trunk from the apex or leaf of the bud in the air 


to its baſe or radicle in the ground; and which thus forms the new 


bark, and contributes to thicken and ſtren gthen the trunk and branches 


of the tree; becauſe each new leaf. bud with its ſummit, caudex, and 
radicle, continues afterwards to adhere to the parent tree. 


But the production in the axilla of a leaf, which is called a flower- 
bud, or fruit-bud, conſiſts only of an individual vegetable with the 
rudiments of a number of flowers, with one CE for its growth 


and nutriment ; for as the ſced falls from the tree, when ripe, no 
new apparatus of caudexes in miniature for each individual ſeed, as | 
for each individual embryon-bud, is required to paſs down the trunk 


into the ground to form a new bark; and thus to thicken and 


3 firengthen the trunk and branches. 


Add 
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Add to this, that not only the ſeeds require no new caudexes to 
paſs down the trunk, but that probably the ſtamina and coral of each 
flower ſtrike their roots only into the blood-veſſels, which commu- 
nicate with the bractes, like moſſes or funguſes, which grow on trees, 
or like cuſcuta, dodder, viſcum, miſletoe, and tillandſia, and epiden- 
drum; and therefore require no caudexes and radicles to paſs down x 
into the ground. 

Whence it appears, that by rendering it more difficult for new 
buds to acquire new caudexes along the branches or trunk from the 
ſummit into the ground, the tree will be neceſſitated to produce 
flower-buds in preference to leaf-buds ; a theory, which was firſt de- 
livered in the Botanic Garden, Vol. I, canto 4. 1. 470, note, and ex- 
plains the whole art of the management of fruit- trees. 

Vegetables therefore in reſpect to their mode of propagation a are ei- 
ther viviparous or oviparous. The live progeny of vegetables con- 
fiſts of the buds, which riſe oa their branches in the boſom of each 
leaf, or on its long caudex extending down the bark of trees ; or 
which ariſe on the bulbs, knobs, wires, or ſcions, from the broad cau- 
dex on the roots of herbaceous plants. The egg-progeny of vege- 
tables conſiſts in their ſeeds, with the previous apparatus of the 
flower, and concomitant nutriment in the fruit and cotyledons. And 
as plants, or parts of plants, are ſaid to be in greater vigour, when 
the viviparous progeny is prevalent ; as the caudexes of this adherent 
offspring form a new bark, and thence thicken and ſtrengthen the 

trunk and branches; and to be in leſs vigour when the oviparous 
progeny is prevalent ; as the feeds fall from the tree, and conſe- 
quently require no caudexes to form a new bark, and thence to 
| thicken and ſtrengthen the tree. We ſhall generally uſe the word 
viviparous inſtead of vigorous, when applied to vegetables, which ge- 
nerate leaf-buds principally ; and oviparous inſtead of weak, when 
applied to vegetables, which generate flower-buds Pr incipally; for the 
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words vigorous or weak may properly expreſs the greater or leſs 
health of "regetables 3 in both theſe ſituations. 

THE feder will pleaſe to obſerve, that in the Botanic Garden we 
have called the bark of trees an intertexture of the roots of each in- 
dividual bud; but that this is not accurate language, as the filaments, 


which conſtitute the bark, are each of them the caudex of a bud, or 
central part of it; which has a leaf at its upper extremity, and a ra- 


dicle at its lower one. And that each new caudex, or bark filanfent, 
is generated along the whole trunk of the tree by the caudex or bark 


filament beneath it ; as appears in thoſe fruit-trees where one, or two, 


or three ſcions have been ingrafted on each other, as mentioned in 
Sect. VII. 1. 7. for in theſe compound trees, when a bud ariſes from 
any part of the trunk, it is ſeen to reſemble that part of the ſtock, 


and not to reſemble the new grafted ſcion above it. We finally ſup- 
poſe, that this whole long ci of a new bud is generally generat- 


ed all at the ſame time by the ſympathetic action of the parts of 
the parent caudex along with the bud in the boſom of the leaf of 
that parent caudex ; and that it is not gradually produced, as we firſt 
ſuppoſed, by the clongation of the roots of each budlet in the boſom 


of the leaves. 


The following methods will contribute to prevent the young buds 
from ſo readily acquiring new caudexes on the trunk of the tree; and 
will therefore retard the. generation of leaf- buds, and conſequently 
aſſiſt the generation of fruit-buds ; and ſhould be executed about 


Midſummer, or ſoon after, as at that time the new buds are formed. 


1. The firſt method conſiſts in bending the viviparous branches to the 


horizon, which converts them into ouiparous ones, for by the curvature 


of ſuch branches the bark will be compreſſed on the under fide, and 


extended on the upper fide of the curve, and its veſſels on both ſides 
will be contracted in their diameters, and thus the difficulty of pro- 


ducing new caudexes for the generation of embryon leaf-buds will 


6 „ 5 
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be increaſed, in whatever ſtate of miniature they may be conceived 
to exiſt. 

A curious fact ſeems to be eſtabliſhed bs the ae of Dr. 
Walker in the firſt volume of the Edinburgh Tranſactions, which 
ſhews, that the bending of a branch even below its inſertion into the 
trunk does not impede the aſcent or derivation of the vernal ſap-juice 
into it; but on the contrary, that it rather appears to aſſiſt it, reſem- 
bling in ſome meaſure a capillary ſyphon, as mentioned in Sect. III. 
2. 4. which may be owing to the vernal ſap- juice aſcending princi- 
pally, or entirely, in the e as appears by the new Tejas ex- 
panding to a certain degree on decorticated oak-trees, as ſhewn in 
Sect. IX. 2. 8. And as the veſſels of this alburnum are more rigid, 
they may be leſs liable to contraction or coarctation by bending down 
the branch than the bark -veſlels, as well as from their being placed 
within the latter, and therefore leſs liable to compreſſion benexth the 
curvature, and to elongation above it. 

Whence it appears, that the bending down a branch of a fruit-tree 
below the horizon does not diminiſh the nutriment of the fruit-buds, 
but rather increaſes it; as Dr. Walker obſerved theſe buds to grow 
ſooner and larger at the extremities of the bended branches than on 
other parts of equal height. | 
It was aflerted by Mr. Lawrence, that the more the branches of 
any tree are carried horizontally, the more apt that tree is to bear 
fruit; and that the more upright or perpendicular the branches are 
led, the more diſpoſed is that tree to increaſe in wood ; which -he 
 aſcribes to the bending down of the branches impeding the circula- 

tion of the ſap. Art of Gardening. Mr. Hitt in his Treatiſe on Fruit 
Trees, affirms, that if a vigorous branch of a wall-tree be bent down 
to the horizon or beneath it, it loſes its vigour, and becomes a 
bearing branch; and therefore recommends his method of nailing the 
branches of wall-trees, and of tying thoſe of eſpaliers, in an hori- 


| zontal direction or {ill lower; as in this conſtrained ſituation there 
3 L 2 | muſt 
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muſt occur greater difficulty, I ſuppoſe, in the production of the new 


caudexes, neceſſary for the embryon progeny of buds, upwards or ho- 
rizontally along the bended branch contrary to their natural habits, 
as well as from the compreſſion of the bark beneath the curvature 


of the branch, and its extenſion above it; whence more flower-ſhoots 
are produced, which do not require new caudexes to paſs along the 


bended branch ; but which permit their progeny, the ſeeds, to fall 
upon the earth, and penetrate it with their new roots, of 
In Lord Stafford's gardens at Trentham I remember to have ſeen 


many years ago ſome ſtandard dwarf apple-trees with all their 
branches bent down, and fixed on a flight frame-work about a foot 


from the ground; which ſeemed to be uncommonly prolific, as a 


circle of white and purple flowers twenty feet in diameter on branches 


radiated from a center, appeared to a diſtant eye like a lunar halo, or 


a carpet of rich embroidery. 


The greater production of fruit- buds on branches bended to the 


horizon moſt comibace; I ſhould ſuppoſe, to the prolific effect of 
training nectarine and peach- trees on tiles laid on the ground, or on 
the gentle declivity of a bank of earth facing the ſouth, which has 
. lately been recommended by ſome one, whoſe name I do not recol- 
le&, who gained a patent for his diſcovery. And it is indeed proba- 
ble, that both theſe modes of training fruit - trees, one of which may 

be called an horizontal wall-tree, and the other an horizontal eſpa- 


lier, would repay the labour of the horticultor; as they would be ex- 


poſed to a more vertical ſun in ſummer, which might more cer- 


tainly ripen their fruit ; and would be kept ſomewhat backwarder in 
the early ſpring, by the greater obliquity of the ſun-beams, and might 
be therefore leſs liable to injury from the vernal froſt ; and when ' in 
bloſſom might eaſily be covered in the night, when neceſſary, by 


mats thrown over them ſupported by ſtakes with horizontal poles 


on them. 5 
2. Secondly. The twiſting a wire, or tying a waxed firing, round 
CIs N 8 the 
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the viviparous branches of a tree, induces them ro become OUVIPATONS, as 
obſerved by Mr. Whitmill, who bound not only the viviparous ſhoots 


of various wall-trees with ſtrong wire, but alſo ſome of their large 


roots, and thus increaſed the product of his fruit. Bradley on Gat 
dening, Vol. II. p. 155. And M. Buffon produced the fame effect by 
A tight cord round the branches, which previouſly produced leaf- 
buds inſtead of flower-buds. Act. Paris. ann. 1738. 


NI. Buffon concludes from the above experiments, that an ingraft- 


ed branch bears fruit more copiouſly, and more certajnly, from its 


veſlels being compreſſed by the callus around the ingrafted junction, | 


which may have this effe&, and at the ſame time cottributs by pre- 
venting the luxuriant growth of its leaf ſhoots to render the tree of 
more dwarfith ſtature, I am informed that many dwarf apple-trees, 


which are now planted in garden pots both in France and England, 


bear much fruit, and are elegantly placed in the centre of a deſert at 
luxurious tables; and that the principal art of producing them con- 


ſiſts in ingrafting them three or four times, ſcion on ſcion ; ſo that 


the ſtem is compreſſed by the callus of three or four ingraftments be- 


fore the branches are permitted to divaricate; and the trees are thus 


rendered beautiful dwarfs. 

The effect of thus compreſſing the bark by a wire, or a cord, or by 
the callus round the junQures of the ingrafted ſcions, is undoubtedly 
accompliſhed by the increaſed difficulty opontid to the production of 


the caudexes for each new embryon leaf- bud, as above explained, and | 


the conſequent generation of flower-buds inſtead of them. 
3. Thirdly. The wounding, or breaking a viviparous branch, or cut- 


ting away a ring of the bark, as of pear-trees, or a ſemi-cylinder of the | 


bark of other fruit-trees, induces them to become oviparous. 

Where young trees diſcover too great vigour, Mr. Lawrence ad- 
viſes to cut the moſt vigorous ſhoots two parts in three through, leav- 
ing a large notch, that the wound may not heal too ſoon ; which he 
adds will both render them fruitful, make them more readily con- 

form 
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form to the wall or eſpalier, and preſerve ſuch as are dwarfs from 


too much aſpiring in very ſtrong branches, eſpecially of pears; he re- 
commends two or more ſuch inciſions to be made in the ſame 


brauch. 


Another method he propoſes is to break the too vigorous branches 
half through with the hand, which he has practiſed with ſucceſs in 
apricots and peaches, when the branches were formed directly for- 
ward from the wall, and theſe branches have continued ſeveral years 
to bear fruit, though ſoine have occaſionally died by effuſing gum ; 
and though theſe inciſions and breaking the branches may be per- 
formed at any time of the year, he anne the ſpring on account of 


the wet or froſt of winter. Art of Gardening. 


A complete cylinder of the bark about an inch in wiche 6 


off from the branch of a pear-tree againſt a wall in Mr. Howard's 


garden at Lichfield about five years ago; the circumciſed part is now | 


.not above half the diameter of the branch above and below it, yet this 
5 branch has been full of fruit every year ſince, when the other branches 
of the tree bore only ſparingly. I lately obſerved, that the leaves of 
this wounded branch were ſmaller and paler, and the fruit leſs in ſize, 
and ripened ſooner than on the other parts of the tree; and another 
branch has the bark taken off not quite all round with much the ſame 


effect. 
The theory of this curious vegetable fact receives great light from 
the foregoing account of the ee of buds. A e bud dies 


when it has perfected its ſeed, like an annual plant, and hence re- 


quires no place on the bark for new caudexes to paſs downwards; 
but on the contrary leaf-buds, as they advance into ſhoots, form new 
buds in the axilla of every leaf; which new buds require new cau- 


dexes to paſs down the bark, and thus thicken as well as elongate 
the branch. Now if a cylinder of the bark be deſtroyed, many of 
theſe new caudexes cannot be produced; and thence more of the buds 


will be converted into flower-buds, 


In 
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In this curious circumſtance the caudexes of the buds of the tree 
above the decorticated part ſeem to have emitted ſhort radicles into 
the alburnum; the veſſels of which muſt thus have acted as capillary 
tubes between the upper and lower caudexes of thoſe buds ; as capll- 
lary tubes will raiſe water by the attraction of their internal ſurfaces 
| nearly to their ſummits, when they are not too high in proportion to 
their diameter; but water will in no caſe flow over their ſummits, 
bus will always ſtand with a concave ſurface below the uppermoſt. 
rim of the tube, in which fituation it may readily be abſorbed by ve- 
getable radicles; and may be ſupplied from beneath by the ſap- juice 
raiſed by the vegetable action of the abſorbent veſſels of the caudexes, 
whole radicles terminate in the earth. 

It is cuſtomary to debark oak trees in the ſpring, which are intend- 
ed to be felled in the enſuing autumn; becauſe the bark comes off 
| eaſjer at this ſeaſon; and the ſap- wood, or alburnum, is believed to 
become harder, and more durable, if the tree remains till the end of 
ſummer. The trees thus ſtripped of their bark put forth ſhoots as 
uſual with acorns on the ſixth, ſeventh, and eighth joints, like vines; 
but in the branches I 3 the joints of the debarked trees were 
much ſhorter than thoſe of other oak- trees, the acorns were more 
numerous, and no new buds were produced above the joints which 
bore acorns. From hence it appears, that the branches of decorticated 
oak - trees produce fewer leaf-buds, and more flower-buds. And ſe- 
condly, that the new buds of debarked oak trees continue to obtain 
moiſture from the alburnum after the ſeaſon of the aſcent of the ſap 
in other vegetables ceaſes; which in this unnatural ſtate of the de- 
barked tree may act as capillary tubes, like the alburnum of the ſmall _ 
debarked cylinder of a pear-tree above mentioned; or as the veſſels 
of the alburnum may not yet have loſt their vegetable life, they may 
continue to abſorb ſap- juice or water from hair radicles, and carry 
it to the buds at the ſummits by their ſures: contractions as in the 


x bleeding ſeaſon. | 
It 
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It is probable, that if oaks were debarked in the ſummer, that much 
fewer leaf-buds would appear amidſt the flower-buds ; becauſe many 
of the latter muſt be advanced too far, when the trees are debarked 
in the ſpring, to be converted into flower-buds by preventing the 
production of their caudexes, or by impeding the aſcent of the nu- 
tritive ſap- juice; which in theſe trees is lodged principally I ſuppoſe 
in the alburnum, as ſpoken of in Sec. IX. 2. 8. On the ſame ac- 


count, when much ſap-juice is taken in the vernal months fromghe 


birch or maple for the purpoſes of making wine in this country, or 
ſugar in America, I am informed, that no great difference occurs in 
the reſpective numbers of flower-buds or leaf-buds, which then 


| ſucceed; but that the general luxuriance of the tree is diminiſhed ; 
which evinces, that for the deſign of generating more flower-buds 
and fewer leaf-buds by partial kiurticatian, it ſhould be . 


about Midſummer. | 
The cylindrical or ſemicylindrical decortication of a large root of a 


tree, as well as of a branch, is ſaid to anſwer the eat" of increaſ- 
ing the production of fruit-buds by leſſening the number of leaf- 


buds; but may be ſubjet to two inconveniences ; firſt, that the 


wounded root being near the ſurface of the ground may be liable to 

rot like the bottoms of hedge-ſtakes ; or like timber, which is kept 
in moiſt cellars; or the poſts of wooden bridges, which are alter- 
nately expoſed to water and to air. A ſecond inconvenience may oc- 


cur from terreſtrial inſects having acceſs to the alburnum of the root, 


which 1s often full of ſweet ſap-juice to invite them, and 1s  other- | 


wiſe generally defended by an acrid rind. _ 

The parts of a tree, immediately below a decorticated or a ſtrangu- 
lated branch or root will generally become viviparous, and will 
thence be ſaid to be increaſed in vigour; that is, it will produce 


new leaf- buds, and thoſe of a luxuriant appearance; becauſe the in- 


jury of the bark of the branch or root will prevent the parts above 
from receiving ſo much of the nutritive ſap- juice, as in their ſound 
ſtate; 
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ſtate; and conſequently the parts beneath will poſſeſs more of it; 
and alſo becauſe theſe new buds are generated from a lower part of 
the caudex, and will thence be a few years before they will acquire 
that maturity, or puberty, which is neceſſary for the generation of 
flower-buds, or the production of a ſexual or e progeny ; 
| whence by ſtrangulating or decorticating the alternate branches of a 
pear- tree they will Ws for ſix or eight years ; and the other alternate 
ong will become in the fame time ſtrong and vigorous, ready to un- 
dergo a ſimilar operation, when the former ceaſe to be of further uſe; 
but the fruit will become {ſmaller in fize, though in greater number, 
and ripen earlier in the ſeaſon, | | 
In the ſame manner new root-ſcions are faid to be produced by 
ſtrangulating a branch of a root near the ſurface with a tight ſtring, 
or by ſlitting a root near the trunk, Evelyn's Sylva; as in theſe caſes 
the aſcent of the ſap-juice is impeded, and the part below becomes 
viviparous, or produces new leaf-buds for the reaſons mentioned in 
the laſt paragraph ; as 1s frequently ſeen where the end of a branch 
is lopped, or beneath the ſcar of the junction of an ingrafted ſcion. 
On the ſame account it is not uncommon to ingraſt with ſucceſs on 
roots taken out of the ground, and afterwards replanted ; as the ro- 
binia on the root of acacia, and any other apples on the roots of the 
ſuckers of bur-apple, or codling, mentioned in Sect. IX. 2. 5. 
For the ſame reaſon the roots of ſome plants, which are otherwiſe 
not eaſily propagated, will ſhoot up buds ; if a part of them next the 
ſtem of the plant be half cut through, or raiſed out of the ground, 
and expoſed to the air; as in pyramidal campanula, and geranium lo- 
batum. And for the ſame reaſon the lateral branches of numerous 
ſhrubs, as well' as of herbaceous plants, will put forth roots, when 
they are bent down into the ground, if they are previouſly wounded 
to prevent the free ſupply of the vegetable nutriment in its uſual 
courſe, as in laying carnations, Gant n | 
A method of converting the viviparous branches of pear 106 apple 
3 F | trees 
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trees into oviparous branches is deſcribed by Mr. Fitzgerald in the 
Fhilotph. Trauſact. Vol. LII. and ſeems to be ſuperior to the exſec- 
tion of a cylinder of the bark above mentioned; as the alburnum is 
not left naked after the operation. In the month of Auguſt he made 
a circular inciſion round the principal branches of 5 pear-trees, 
apple- trees, plum- trees, and cherry- trees, near the ſtems of each, 
quite through the bark. About three or four inches higher he then 
wade another inciſion round the bark, and then a perpendicular ene, 
joining theſe two circular ones, and ſeparated the cylinder of bark 
nicely from the wood, covering it, and the bare part of the wood, 
from the air for about a quarter of an hour, when the wound began 
to bleed. He then replaced the bark with great exactneſs, and bound 
If round rather tightly with baſs, ſo as to cover the wound entirely, 
and half an inch above and below the circumciſions. | 
In about a month the bark began to ſwell above and below the 
bandages, he then unbound them, and found the parts quite healed. 
He rebound them ſlightly with baſs, and let them remain ſo till the 
beginning of the next ſummer, when he again took off the bandages, 
and found them all healthy ; and every one of them bore plentifully 
that ſeaſon, though it was in general reckoned a ſcarce fruit year. 

He treated two young pear-trees in this manner, which never had 
yet had any bloom; on one of them he operated on the main arms, 
and on ſeveral of the leſs branches from thoſe main arms; and on , 
only one of the main arms of the other. The firſt, he ſays, bore a 
ſurprizing quantity of fruit in the next ſummer ; and the circumciſed 
arm of the other bore a moderate quantity ; though no other part of 
the tree had any appearance of bloom. 

Mr. Fitzgerald afterwards took a cylinder of the bark Fran the 
branches of two young apple trees about the ſame ſize, as exactly as 
he could by meaſure ; and changing them, bound them each on the 
other tree. The bark of one had a leaf-bud and two apples growing 

on it; the barks of both of them healed perfectly, the a bod put 


forth 
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forth leaves, and the apples remained on and ripened ; .and both the 
branches bore ſo plentifully, that one broke with its load, and it 
was neceſſary to prop the other. 

The theory of the ſucceſs of theſe curious experiments confirms 
that delivered above concerning the ſcars made by the junction of 
ingrafted ſcions with the locke and it is probable, that three or 
| four circular inciſions through the bark on viviparous pear or apple 
treR, or a ſpiral inciſion, as deſcribed in Sect. IX. 2.8. might anſwer 
the purpoſe without detracting and replacing the bark; as ſcars or 
callous circles would be thus produced, which might render it more 
difficult for the new caudexes of the embryon leaf-buds to be gene- 
rated, or their parts united, and conſequently increaſe the number of 
flower-buds, 

Mr. Fitzgerald further obſerves, that he changed cylinders of the 
bark with equal ſucceſs of nectarine and peach trees; and that the 
branches thus operated upon were retarded in their general growth ; 
which coincides with the idea of repeatedly n one flow above 
another on the apple - trees deſigned for dwarfs to be ſet in garden 
pots, as deſcribed in No. 2. 2. of this Section. 

4. The tranſplanting a viviparous fruit- tree, or - de efroying ſome of i ts 
roots before Midſummer, or the confining its roots in a garden pot, or 
on a floor of bricks beneath the ſoil, will induce it to become OUIPAYOUS. 

Mr. Knight, in his treatiſe on the Culture of the Apple and Pear, 
p. 83, has the following paſſage. ** In the garden culture of the 
apple, where the trees are retained as dwarfs or eſpaliers, the more 
vigorouſly growing kinds are oſten rendered unproductive by the ex- 
ceſſive, though e uſe of the pruning knife. I have always 
ſucceeded in making trees of this kind fruitful by digging them up, 
and replacing them mh. ſome freſh mould in the 3 ſituation. 
The too great luxuriance of growth is checked, and a diſpoſition to 
bear is in conſequence brought on. The fame obſervation was made 
by Mr, Lawrence, who took up trees which were too vigorous ; 
3 F. 2 that 
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that is, which produced viviparous buds inſtead of oviparous ones, 
and replanted them to 21 957 them fe Art of Gardening. Lond. 
1723. 

In tranſplanting trees for any purpoſe it may be obſerved, that 
they ſhould not be replanted deep in the ſoil, ſince the moſt nutri- 
tive or ſalubrious parts of the earth are thoſe within the reach of the 


{un's warmth, of the deſcending moiſture, and of the oxygen of the 


atmoſphere. And as the root- _Kbres of trees, like thoſe of ſeeds, al- 
ways grow towards the moiſteſt part of the ſoil, as the young ſhoots 
and leaves grow towards the pureſt air and brighteſt light; it fol- 
lows, that the root - fibres ſeldom riſe higher in the ground than they 
were originally ſet, and ſeldom elongate themſelves even perfectly 
horizontally ; ſo that when a fruit-tree is planted too deep in the 
earth, it ſeldom grows with healthy vigour, either in reſpect to its 


-  Jeaf-buds or its flower-buds: 


This curious effect cannot be produced by generally debilitating | 
the tree from its want of due nouriſhment ; becauſe it is ſaid to Ing 
ceed beſt in very good foil, or by the addition of new garden mould, 
as before directed; but by rendering more difficult the production 
of radicles from the caudexes of the ebe yo leaf- buds; which de- 
ſcend to the fineſt ramifications of the old roots, and elongate them- 
ſelves beyond the extremities of their ultimate fibrils; a great num- 
ber of which roots being torn off by tranſplantation, or compreſſed 
in a garden pot, the 5 e or progreſs of many of the new radi- 
cles ouſt be impeded or prevented ; and the numerous caudexes of 
new leaf-buds be in conſequence formed with greater difficulty, 
whence an increaſed tendency to generate fower-buds: 
For the fame reaſon if Rs vicia faba, which are but a few 
inches high, be tranſplanted ; they do not become ſo tall, but they 
flower and ripen their ſeeds ſooner ; becauſe they can not ſo eaſily 
generate new leaf-buds, The ſame occurs in frequently tranſplant- 
ing brocoli, braſſica; the plant does not grow ſo tall, but has earlier 

flowers, 
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flowers, and in greater number ; and it is hence better to pluck them - 

| up, than to dig them ap, for the purpoſe of, replanting them; as by 
that means more of the root-fibres are torn off, and the plants be- 
come almoſt totally oviparous. . 

It is well known, that the veſſels of animal bodies are leſs liable to 

bleed, when they are torn aſunder, than when they are cut with a 
ſharp inſtrument ; as their diameters are contracted, or their internal 
furfaces brought into contact with each other, f in the act of extend- 
ing them, till they break. Thus if the navel- ſtrings of new born ani- 
mals are cut inſtead of torn, they are liable to bleed to death; and 
there is a remarkable caſe of a miller's ſervant, who had his arm 188 
ſhoulder bone, or ſcapula, torn off in a windmill without much loſs 
of blood. This is mentioned to ſhew, that it may alſo be better to tear 
up roots, which are tranſplanted for this purpoſe, than to dig them 
up; as they may thence effuſe leſs vegetable blood, and in conſe- 
quence be leſs weakened by the operation. 

In tranſplanting ſtrawberries many of the roots being torn off, fewer 
leaf-buds, and conſequent wires, are produced een the difficulty, 
which their embryon caudexes find in producing new radicles over 

the old ones to ſupply nutriment to the wires, till they bend down 
and protrude roots into the ground at their other extremities, whence 
a greater number of flower-buds-are generated; on this account the 
roots of ſtrawberries ſhould: generally be tranſplanted, or new ones 
from the wires ſhould be cultivated, every third or fourth year, to pre- 
vent the too luxuriant growth of their wires; or a ſimilar difficulty 
of producing wires or leaf-buds may be effected by crowding the 
roots of ſtrawberries together, as ſome gardeners recommend; but 
| ſuppoſe by theſe means the fruit may beende ſmaller from enn 
of nutriment, though more numerous. 

A floor of wicks, or of ſtone, extended about two feet 859 be- 

neath the roots of wall trees, has been practiſed i in ſome gardens from 
Enn idea, that the roots ſhot themſelves too deep into ſome unwhole- 


ſome 
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ſome ſtratum of earth; and it has been obſerved, that the trees be- 
came better fruit- bearers. In ſome ſituations it is poſlible, this might 
be the cauſe of the new prolific property of the trees; but I ſuſpect 
it has occurred generally from the difficulty oppoſed to the number 
and elongation of the root-fibres, and conſequently to the generation 
of the new caudexes of the embryon leaf-buds ; whence a greater 


production of flower-buds enſued, 
In fimilar manner it is aſſerted by one of the Linnean ſchool in the 


Amenitates Academicæ, that ſome bulbous rooted plants, Which 
{eldom produce ſeeds in Sweden, will produce prolific ſeeds, if their 
roots be confined in a garden pot, till they crowd each other; as 
thoſe of the lily of the valley, convallaria. And that the orchis will 
bear prolific ſeeds, if the new root early in the ſeaſon be ſevered from 
the old one, which has put up the flower- ſtem. This muſt occur 
in the former caſe from the difficulty, which the plants find to ge- 
nerate new offsets at their roots, which are their viviparous progeny; 
and in the latter caſe from the new offset being deſtroyed - whence 
in both ſituations more nutriment is expended on the flower, 

On the ſame account it is probable, that confining the roots of cu- 
cumbers and melons in ſmall garden pots would ſtop the too lux- 
uriant growth of their leaf-buds, and render them ſooner oviparous, 
if care was taken to ſupply them with water more frequently, aud 
with ſufficient nutriment by mixing with the water ſome of the car- 
bonic black fluid, which has drained from a manure heap. 

5. If the central vrviparous branches of a plant be cut away or ſhort- 
ened, the lateral ones will ſooner or more completely become oviparous. 
1. There are many very ſmall buds on the lower parts of large 
branches, which do not feem to grow to maturity, and in conſequence 
| produce neither new leaf-buds nor new flower- buds. There are other 
lateral ſhoots on many trees, which only puſh out a few inches, and 

are called ſpurs, and which bear fruit the ſucceeding ſummer at their 
extremities. In many other plants the lateral branches are oviparous, 

6 = except 
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except at the extremity, which is terminated with a viviparous bud; 
while the central branches continue long to generate only a vivipar- 
ous progeny, as 1n vines and melons, 

The firſt of theſe, or the unprolific exiſtence of the buds at the 
bottom of large branches, may be owing in part to their feebler ef- 
forts of pullulation from the want of ſufficient ſunſhine and venti- 
lation; and allo in part, like the ſpurs, and other lateral branches, to 
the difficulty they encounter in producing the embryon caudexes of 
new leaf-buds along the trunk; which is already occupied by thoſe 
of the more vigorous vegetation of the central branches, which poſ- 

fel a greater hace of faatkine and ventilation. | 

But the principal cauſe, which renders the ſpurs aud lateral branches 
oviparous, reſults from the reſiſtance the embryon caudexes of leaf- 
| buds experience by the curvature of the lateral branch, where it joins 

the trunk, and the conſequent coarctation of its veſſels, added to the + 
difficulty every lateral bud has to encounter from its own curvature 
at its exit from the parent twig; on which laſt account the central 
bud at the extremity of an oviparous branch is generally viviparous, 
becauſe it has not any curvature at its exit. All this correſponds with 
the fact above deſcribed, that when the viviparous arms of wall- trees 
are bent down to the horizon, they become oviparous. See No. 2. I. 
of this Section. ä 
2. What then happens in all theſe ſituations when the central parts 
are cut away or ſhortened ? Firſt the dwarf buds at the bottom of 
theſe large viviparous branches, which are in part cut away, will find 
more room to puſh down the embryon caudexes of new leaf-buds z 
and will produce a viviparous progeny ; and thoſe at the bottom of 
oviparous branches, which are ſhortened by cutting off their vivipar- 
ous extremities, will alſo now pullulate, and produce flower-buds for 
the ſucceeding year, owing to the derivation of ſome of that nouriſh- 
ment to them, which 8 otherwiſe have been expended on the 
ſummit-bud. Secondly, the ſpurs will generate an oviparous pro- 
geny, 
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geny, but will acquire more nutriment, becauſe all the veſſels of 
plants inoſculate, as mentioned in Sect. IX. 2. 10. and will thence 
produce larger fruit, and more certainly ripen it. Thirdly, the other 
lateral branches will receive more nouriſhment, and become more 
vertical, and will thence find leſs oppoſition to the production of the 
caudexes, both of their flower-buds and leaf-buds ; either of which 
may become ſtronger or more numerous according to the greater or 
leſs inclination of the branches to the horizon ; and dan of them 
may be more vigorous properly ſpeaking; ; that is, they may become 
8 larger leaf-buds, or larger flower-buds, than others of the ſame tree. 
3. Thus in the management of MELoNs, which would grow into 
branches much too extenſive for the artificial glaſs- frames of our 
climate, and would not have time to ripen their later fruit in our ſhort 
ſummers; it is neceſſary firſt to check the vigour, properly ſo ſpeak- 
ing, of the whole plant. This is done by waſhing the ſeed from the 
ripe fruit, which ſhould naturally contribute to e it; and by 
keeping the ſeed four or five years, that the mucilaginous nutriment 
depoſited in the cotyledons may alſo be in ſome degree impaired; it 
is alſo probable, that confining the roots of melons and cucumbers 
in garden- pots, if they were well ſupplied with nutriment, warmth, 
and water, might be advantageous for this purpoſe. 
Secondly, as ſoon as the leaf appears an inch in diameter, experienc- 
ed gardeners pick out the central bud, which cauſes an oviparous, 
though a more vigorous, lateral ſhoot ; which therefore ſooner bears 
fruit, and that of a lafger kind; as it acquires more nouriſhment 
from the deſtruction of he central one. 
And as theſe lateral branches are liable to produce other viviparous 
ſhoots at their extremities, after they have generated lateral flower- 
\ buds, it again becomes neceſſary to pinch off the viviparous extre- 
mities of them, not only to accommodate them to the ſize of the 
glaſs-frame, but alſo to ſupply them with more nutriment, which 
would otherwiſe have been expended on the viviparous ſummit. 


The 
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The central bud, or ſummit, of the lateral branches, is generally 
viviparous, as well as of the central branches; becauſe the embryon 
caudexes of its new offspring are oppoſed in the production along the 
bark by only one curvature at the inſertion of the branch into the 
trunk; whereas the lateral buds of the lateral branches have the pro- 
greſs of the embryon caudexes of their new buds oppoſed by two cur- 
vatures, one of the bud to the branch, and another from the branch 
to the trunk. 
Th here is another reaſon, why the lateral buds of many plants pro- 
26d flowers ſooner than the ſummit ; which is, that the lateral buds 


of thoſe plants, where the pith of the upright central ſhoot is not 


divided, are propagated from the central ſhoot, and are therefore one 
generation older; and have thus acquired the maturity neceſſary for 
amatorial reproduction. In other plants, where the pith of the ſtem 


is divided at every joint, the ſummit bud has been preceded by more 


generations, and 1s therefore more mature for the purpoſe of produc- 
ing flowers, than the lateral ones, as in a ſtem of wheat ; and pro- 
baby. in the e e and on the ſpurs of ſome ſruit trees, as of 
3 
. It was obſerved | in \ Se. IX. z 3. 1. that in the ſtems of wheat 


FM or four joints are formed above each other previous to that, 


which bears the ear; and that in many other annual or biennial 


plants two or three viviparous lateral ſhoots occur, as in artichoke, 


_cinara; and falſafi, tragopogon, before the central one flowers. The 
| ſame happens to the vine-ſhoots ; two or three joints with a leaf and 
a viviparous bud at each are always firſt produced; and as each of 
theſe have a diviſion of the pith between every joint, as remarked in 
Sect. I. 8, J ſuppoſe, that theſe joints are ſeparate plants growing on 
each other like the joints of the ſtem of Wheat; and that eder in 
vine- ſhoots three or four ſucceſſive generations of leaf - ſhoots muſt 
exiſt, before the new ſhoot can attain ſufficient maturity to form a 
flower; as the amatorial generation of ſeeds was ſhewn to require 
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higher animation; if it may be 2 called, than the lateral generation 
of leaf-buds. The fame mode of growth occurs in the young ſhoots 
of oaks, and which is thus ly accounted for. 

The lateral branches of many mature trees, though they bear 
flower-buds on their fides, are generally terminated with a leaf-bud, 
as above explained; but it happens in ſome of them, and particularly 
to vines, that after two or three flower-buds are produced on a lateral 
branch, that it ſhall proceed to grow in length, and to produce leaf- 
buds at every joint above the 1 as well as at the ſummit; 
which may be thus perhaps ſat isfactorily explained. After the third, 
and fourth, and fifth joints of a new lateral ſhoot have generated 
flowers, which require few or no more caudexes; room enough is left 
on the bark of the ſhoot for thoſe above them to acquire the numer- 
ous new miniature caudexes of embryon leaf-buds, and where the new 
caudexes of embryon buds can eaſily be produced along the bark, and 
ſufficient nutriment is ſupplied ; all vegetables are more liable to pro- 
pagate themſelves by buds than by 5548 

Hence in the management of vIxNEs, as well as of MELONS, it is 
uſeful at two or three joints above the laſt bunch of fruit to pinch 
off the viviparous end of the new branch, not ſo much to accommo- 
date the length of it to the houſe, as to ſupply the growing fruit with 
more nouriſhment from the inoſculations of the veſſels of the cau- 
dexes of theſe viviparous buds, which are now cut off, with thoſe of 
the oviparous ones, which remain. 

A curious vegetable fact, which appears in the culture of vines in 
hot-houſes hack preſents it ſelf to our notice, When a vigorous ſhoot 
advances without producing fruit-buds at the third or fourth joint, it 
is frequently permitted to grow in length to above twenty feet; but 
at every joint the new or ſecondary bud is pinched off, either ſoon 
after its appearance, or after it has ſhot out one or two joints. By 
this management of permitting the central ſummit of the ſhoot to 
grow till Aveuſt or September, the eyes, whoſe buds have been 


: | pinches ; 
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pinched off, do not put out a freſh during that ſummer ; but new 


buds are formed at each eye, which germinate the next ſummer, and 


almoſt all of them produce fruit. 
If however ſome of the ſhoots i in the boſom of theſe leaves are 
pinched off too ſoon after their appearance, they are occaſionally lia- 


ble to generate new leaf-buds, which ſhoot out afreſh from the ſame | 


eye; and it is ſaid, that theſe eyes, which have thus produced two 
leaf-buds in ſucceſſion in one ſummer, will not generally produce 
buds of any kind in the ſucceeding ſummer; for as ſeveral of theſe 


joints in vigorous vines bear two or three buds from the ſame eye at 


the ſame time, ſo others bear them in ſucceſſion. 


The theory of theſe important facts may not be eaſy to inveſti- 


gate; it is commonly ſuppoſed, that pinching off the lateral ſhoots 


at every bud of a new vine-branch ſtrengthens the next year's expect- 


ed bud, by not expending ſo much nutritive juice; and that giving 
the vines a fortnight's artificial heat, after the ſummer heat leflens, 
ripens the wood for the production of the next year's fruit; but theſe 
are words, I imagine, without accurate ideas, I ſuppoſe, when each 


lateral ſhoot of this year's branch of a vine is pinched off, that its 


caudexes, which had already formed a part of the bark, coaleſce ; and 
may thus render it more difficult for the caudexes of the ſucceeding 


embryon bud in the ſame eye, which is to be expanded next ſpring, 


to be produced along the bark, by having previouſly occupied the 
ſituation which thoſe new caudexes would require; and that thus the 
ſecondary buds of theſe. eyes become flower- buds, which might 
otherwiſe have been leaf-buds. 
The continued heat a week or two above the uit time of ſum- 


mer, which. | is ſaid to ripen the wood, may contribute to dry and 


harden it, as well as to forward the orowth of the buds; and thus 

both to render the protruſion of e roots more difficult, and 

conſequently to produce flower-buds, and thoſe of a larger kind. 
Whether a ſimilar method to this practiſed on vines N be ap- 
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plied with advantage in the management of other fruit: trees is a cir- 
cumſtance of great importance, and can only be determined by ex- 
periment. But as the firſt foliage of evonymus is generally deſtroyed 
by inſects in this country, and yet a ſecond growth of foliage is pro- 
duced ; and as I witnefled laſt year, that the whole firſt leaves of an 
apple-tree were deſtroyed, as was believed, by lightning, and which 
yet put forth an entire new ſet of leaves in a few weeks; is there not 
reaſon to conclude, that if the leaf-buds were picked out early in the 
ſeaſon from a ſtrong ſhoot of peach or apricot, either new leaf-buds 
might be produced in that ſummer, or flower-buds in the ſucceed- 
ing one, as happens to the vine-ſhoots above deſcribed ; and that our 
wall-trees might be thus rendered more certainly prolific. And laſtly, 
might not the chipping out with fine ſciſſars the extremities of young 
vine- ſhoots, which would otherwile be barren ones, convert ſome of 
their tendrils into bunches by thus ſupplying them with additional 
nutriment, by preventing its expenditure in the elongation of the 
viviparous brauch? This experiment might be the more readily 
tried, as ſome aſſert, that the barren buds may be diſtinguiſhed from 


the prolific ones by their form before they expand. 
6 Aris of producing flower- Bud. 


The following quotation, partly from the Botanic Garden, Vol. . 
Canto 4. 1. 465, may amuſe the reader, and conclude the ſecond Pre: 


of this Section. 


[Tf prouder branches with exuberance rude 
Point their green germs, their barren ſhoots protrude ; 
Lop with ſharp ſteel the central growth, or bind 
A wiry ringlet round the ſwelling rind ; 
Biſect with chiſel ſharp the root below, 
Or bend to earth the inhoſpitable bough. 
So, while oppoſed, no embryon leaf- bud ſhoots 
Down the reluctant. bark its fibre- roots; 
| 8 New 
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New germs ſhall ſwell with amatorial power, 
And ſexual beauties deck the glowing flower ; 
While the clos'd petals from nocturnal cold. 
With ſilken veil the virgin ftigma fold, 
Shake into viewleſs air the morning dews, 
And wave in light their irideſcent hues; 

With graceful bend the anther by her ſide 
Shall watch the bluſhes of his waking bride, 
Give to her hand the honey'd cup, or ſip 
Celeſtial nectar from her ſweeter lip, 

Hang in wild raptures o'er the yielding fair, * 
Love out his hour, and leave his life in air. 


9 1 
144. 
4 * 


III. To PERFECT AND ENLARGE THE FRUIT, 


It is believed by ſome of the Linnean {zhool; 153 10 8 Pod or 
teaf-buds may be converted into each other in the ear ly ſtate of their 
exiſtence, as mentioned in Sect. IX. 2.8. It is indeed probable, that 

either a flower-bud or leaf. bud may be generated inſtead of each 
other reciprocally, before either of them exile; but after either of 
them has obtained a certain degree of maturity, ſo as to be diſtin- 
guiſhed by its form being more polted-or more ſpherical.; 1 ſuſpect 
no addition or det raction of nutriment, or of. the facility of the pro- 
duction of its embryon caudexes down the bark aud radicles beneath 
can change its deſtination, | | 

1. Pres the oviparous branches, . hs leaves fall of, by 1 
ing their viviparous ſummits, and cut away the root:Juckers, The 
ſummits of the lateral branches, as well as the erect ones, are fur- : 

niſhed generally with viviparous buds ; which in many wall-trees. | 
ſhould be cut off, after the leaves fall in autumn ; that more nutri- 
ment may be derived to the fruit-buds, which may occaſionally be- 
come iomewhat enlarged during the milder days of winter; as they 
are now certainly too far advanced to be changed into leat-buds ;. and: 
| „„ 1 
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if this pruning be deferred till late in the winter months, the flower- 
ubds will not be quite fo forward, as if it be performed earlier. For 
the ſame reaſon the root-fuckers alſo ſhould be cut away in the au- 
tumn, that all the nutriment, which they would otherwiſe expend, 
may be derived to the e and induce them early to en- 
large themſelves. 
2. Pinch or rub off all uſeleſs viviparous buds in the ſpring or ſum- 
mer, as they occur. In thoſe trees where the fruit-buds ariſe on the 
new leaf-ſhoots along with the leaf-buds, and cannot therefore be 
ſooner diſtinguiſhed or approached, as in figs and vines, the ſum- 
mit leaf-buds ſhould be pinched off two joints above the fruit-buds, 
as ſoon as they appear, that more nutriment may be conveyed to the 
fruit-buds. See No. 3. 4. of this Section. 
And in the bardier wall-trees the new leaf-buds, which appear | 
during the ſpring and ſummer months in wrong places, where they 
cannot be trained properly againſt the wall, or where they are too 
numerous, ſhould be robbed: or pinched off, as they occur; whence 
more nouriſhment will be- derived to the ripening fruit, and to thoſe 
new leaf-buds which are to-remain to produce future flower-buds. - 
And if the new buds, which are ſeen in their young ſtate in the 
axilla of the leaves of the new ſhoots, were picked out by the point of 
a knife, or pinched off, where they grow long enough for that pur- 
| poſe, as the ſecondary ſhoots of vines in grape houſes are pinched ; it 
might probably induce thoſe eyes to produce flowers in the ſucceed- 
ing year, as ſpoken of in No. 2. 5. of this Section, as, well as con- 
tribute to enlarge the preſent fruit by the expenditure of leſs nutri- 
ment on the: leaf-buds, an idea well deſerving the teſt of experi- 
ment. 
In the fame manner in the -altivation of melons. and cucumbers af- 
ter the central bud is pinched off, as mentioned above, No, 2. 5. the 
viviparous extremities. of the lateral branches ſhould be alſo deſtroy- 
ed, as ſoon as a ſufficient number of female flowers are impregnated; 
that 
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that a greater ſhare of nutriment may be derived to them, inſtead of 


crowding the frame with new branches, whoſe fruit-buds would be | 


too late to ripen in our ſhort ſummers, 


3. Thin all thoſe fruits, which are too numerous; pluck of apricots, 


peaches, gooſeberries; and cut out many grapes from each bunch with 
ſciſſars. By the inoſculation of the veſſels of vegetables mentioned in 


Sect. I. 3, when any parts of a tree are deſtroyed, thoſe in their vi- 
cinity become more vigorous. On this account when part of the 
fruit 1s taken away as early as may be, the remaining part acquires 
more nutriment. Add to this, that, where fruit is crowded, ſome of 


it becomes precluded from the ſun and air, and in conſequence does 
not perfectly ripen, and is liable to become mouldy ; for mucor is a 


vegetable production, which like other fungi does not require either 


much light or air, as appears from the growth of ſome funguſſes in 
dark RB and of common e Wag bencath beds of . as 
| mentioned 1 in Sect. XIII. 1.4. 


4. Prevent the production of new heaf-buds, 


1n ſome pear trees the whole of the bloſſoms become ſterile, and 
fall off without any apparent injury from cold, and this for many 
ſucceſſive years. The ſame occurs ſometimes to cheſnut trees, æſ- 


culus pavia, after the flower the fructification entirely falls off; ſome 
of theſe might be male flowers, as Miller obſerves, but the whole 
could not be ſuch. The ſame happens very frequently to the fig- 


trees of this climate, ſometimes the whole crop falls off, when they 
are about the ſize of filberts ; that is, while they are ſtill in flower, 
which though concealed within the fig, muſt precede the ſwelling 


of the ſeeds, whether theſe be impregnated or not. 


A correſpondent fact occurred to me a few years ago. 1 had ſix 


young trees of the Iſchia fig with fruit on them in pots in a ſtove. 
On removing them into larger boxes the figs fell off, which I aſcrib- 
ed to the created vigour of "the plants; as they protruded very vigor- 


ous ſhoots occaſioned by the accumulation of new foil round their 
| roots. 
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roots. Perhaps theſe plants might rather. be faid to have been in 
flower than in fruit, and bee theſe flowers were all male ones 
only, or accompanied only with imperfect female one 

Whence 1 conclude, that about the ſeaſon when the corals of theſe 

flowers with their ſtamens and ſtigmas die, the trees generate and 
nouriſh too many new leaf-buds, owing to the facility "oh which 
they can produce the new caudexes of theſe young buds down the 
bark; and that by the whole of the vegetable ſap-juice being derived 
to the new buds for their preſent g 8 or to form ee for 
their future growtb, the pericarp and ſeeds, Whether impregnated 
or not, are deprived of their due nutriment and fall oft, See Sect. 
XVI. 1. 4. 

Hence ] propoſe to tie waxed thread or fine wire round the twigs 
of pear-trees, which have uſually miſcarried, as ſoon as they are in 
flower, fo as to compreſs, but not ſo as to ſtrangulate them; or to 
wound the bark by a circular or ſemicircular incifion, which might 
counteract their facility of procreating new leaf buds; which I ſuſ- 
pect would be more effectual in preventing. the flowers from falling 
off, than pinching off the new leaf-buds, as they appear; which is 
recommended by Dr. Bradley in the management of fig- trees, and is 

: done to vines in hot-houſes ; but which I und to be ineffectual on 
many fig-branches both in the natural ground and in pots, and aſcrib- 
ed its 8 to the continuance of Fg efforts of the fig-tree to pro- 
duce new leaf-buds; whereas in vines, I ſuppoſe, the grapes would 
ripen, whether the new leaf-buds remain or are deſtroyed, Ses 
No. 3. 2. of this Section. 

Pontedera obſerved, that i in the iſlands of the Archipelago ſome fig- 
trees bear in the ſpring many male flowers, and few female ones, 
the former of which fall off; and that they bear a ſecond crop chiefly 
of female flowers in the autumn, which ripen in the enſuing ſpring. 
Anthologia. Can this occur in the fig- trees of this country; 

Other tigs are ſaid not to ripen but to fall oft before their maturity, 

unleſs 
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unleſs they be wounded by inſects in their caprification, or punctur— 
ed by a ſtraw, A further inveſtigation of this ſubject is much wanted 
to propagate figs with ſucceſs in this climate. See Botanic Garden, 
Vol. II. note on caprificus. See alſo Miine's Botan. Diction. Article 
caprification. 

5. Give additional moiflure, manure, and warmth, during the early 
part of the growth of fruit. By additional moiſture the fruit becomes 
larger; in hot- houſes this may be effected two ways, one by water- 
ing the carth on which the vegetables grow, and another by produe- 
ing ſteam by watering the warm flues or floors; which will after- 
wade in the colder houts be again condenſed, and ſettle in the form 
of dew on the fruit and 1 . 

By ſupplying vegetables as well as animals with an abundancy of 
fluid, they are liable to increaſe in bulk, both becauſe the external 
cuticle, which confines the growth of both of them, becomes relax- 
ed, as is ſeen in the hands of thoſe women, who have many hours 
been employed in waſhing ; and alſo becauſe the cutaneous abſorbent 
veſſels will thus imbibe more fluid from the external ſurface ; and the 
cellular abſorbents will therefore imbibe leſs from the internal cells, 
and conſequently more mucus or fat will remain in them. 
Thus in Lancaſhire, where premiums are given for large gooſe- 
berries, I am told, that ſome of thoſe, who are 1 for the prizes, 
not only thin the fruit of a gooſeberry- tree, ſo as to leave but two or 
three gooſeberries on a branch, but then by ſupporting a tea- ſaucer 
under each of theſe gooſeberries, bathe it for ſome weeks in ſo much 
water as to cover about a fourth part of it, nich they call ſuckling 
the gooſeberry. 

ln ſome parts of the Carnatic, where rice is cultivated, they are 
ſaid not to derive the water on it, till it is in flower; becauſe that 
would induce the ſtem to ſhoot too luxuriantly, like our wheat - crops 
in wet- ſeaſons; but, as ſoon as it is in flower, they find it expedient 
to flood it with water for the purpoſe of filling and enlarging the 

| ; 40% | cars, 
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ears, (Communications to Board of Agriculture, Vol. I. p. 355, 
which it may effect both by relaxing the cuticle of the grain, and 
preventing the too great internal abſorption of the mucus or ſtarch 
depoſited in the cells of it ; and TINY by ſupplying it with more nu- 
triment. 

There are two circumſtances to be attended to in giving water to 
plants; which are, not to water them during the hot part 25 the day 
in ſummer, nor in the evenings of ſpring, when a froſt may be ex- 
pected ; in both theſe circumſtances we may be ſaid to copy nature, 
as rain is generally preceded by a cloudy iky, and is never accom- 
panied by froſt; though that ſometimes follows it, and 1s then very 
injurious to vegetation. 9 5 | 
When plants have been long Rimulated bye a hot ſunſhine into 
violent action, if this POE og of heat be too greatly and too ſud- 
denly diminiſhed by the affuſion of cold water, or by its ſudden eva- 
_ poration, their veſſels ceaſe to act, and death enſues; exactly as has 
too frequently happened to thoſe, who have bathed in a cold ſpring of 
water after having been heated by violent and continued exerciſe on 
a hot day. When ſevere froſt follows the watering of plants, they 
are rendered torpid, and die by the too great and ſodas diminution 
of the ſtimulus of heat; which is W neceſſary to the activity of 
vegetable as to animal fibres; and in ſome inſtances the circulation 
of their fluids may be ſtopped by the congelation of them; and in 
others their veſſels may be burſt by the expanſion attending the con- 
_ verſion of water into ice; or laſtly, by the ſeparation of their different 
fluids by congelation. See Set. XV. 4. 1. 

When an addition of manure can be procured, as where the black 
carbonic. Juice from a dunghill mixed with water, or ſoap-ſuds, 
which have been uſed in 8 can be employed inſtead of water 
alone ; it muſt undoubtedly add to the nutriment, and conſequently 

I enlarge 
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enlarge the ſize of the fruit by that means alſo, as well as by the ad- 
ditional water. | | 

Where too much moiſture is given without at the ſame time an 
addition of warmth, ſome inconveniences are liable to occur, as a 
leſs aromatic and ſaccharine flavour of the fruit. When therefore 
fruits become nearly ripe, leſs water ſhould be given them, unleſs it 
is convenient at the ſame time to increaſe the beat; in which they are 
immerſed, as may be done in ſome hot-houſes ; and then the flavour 
of the fruit may be heightened, as well as its ſize increaſed, as ſhewn 
by Mr. Baſtard in the Philoſophical Tranſa&. who planted pine-apple 
plants in veſſels of water, and placed theſe veſlels near the top of the 
bot-houſe, or on the fire-flues, for the purpoſe of ſupplying them 

with a greater heat; and produced by theſe means both larger, as he 
aſſerts, and better flavoured pine apples. | 

On this important ſubject I ſhall tranſcribe his words, and ſhall 
only add, that ſteam from boiling water is now ſucceſsfully uſed in 
ſome hot-houſes for the growth both of vines and of pines, but muſt 

require ſome attention in the application of it; as it is occaſionally 
conveyed through ſmall apertures, which perforate a brick arch, 
which is conſtructed ſomewhat like the floor of a malt-kiln, where- 
the water boils beneath the beds of bark or of ſoil; and is occaſionally 

admitted into the room above, and thus ſupplies moiſture and heat 
both to the ground and to the air of the hot-houſe. 

My hot-houſe is covered with the beſt crown glaſs, which J ap- 
prehend gives more heat than the common ſort of green glaſs gene- 
rally ofed for hot houſes. In the front part of the houſe, and 

indeed any where in the loweſt parts of it, the pine- apple plants will 
not thrive well in water. The. way in which I treat them is, as fol- 
lows. I place a ſhelf near the higheſt part of the back wall, fo that 
the pine-plants may ſtand without abſolutely touching the glaſs, but 
as near it as can be, On this ſhelf I place pans full of water, about 
| ſeven or eight inches deep ; and in. theſe pans I put the pine-apple 
E plüKkhnts, 
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plants, growing in the ſame pots of earth, as they are generally 
' planted in to be plunged into the bark-bed in the common way ; that 
is, I put the pot of earth with the pine-plant in it in the pan full of 
water; and as the water decreaſes, I conſtantly fill up the pan. I 
place either plants in fruit, or young plants as ſoon as they are well 
rooted, in theſe pans of water, and find they thrive equally well; 

the fruit reared this way is always much larger, as well as better fla- 
voured, than when ripened in the bark-bed. I have more than once 
put only the plants themſelves without any earth, I mean after they 
had roots, into theſe pans of water, with only water ſufficient to keep 
the roots always covered, and found them flouriſh beyond expeQa- 
tion. A neighbour of mine has placed a leaden ciſtern upon the top 
of the back flue, (in which, as it is in contact with the flue, the wa- 
ter is always warm, when there is fire in the houſe,) and finds his 
fruit excellent and large, 

„The way I account for this ſucceſs 1 is, that the warm air al- 
ways aſcending to the part, where this ſhelf is placed, as being the 
higheſt part of the houſe, keeps it much hotter than in any "other 
part. The temperature at that place is, I believe, ſeldom lets than 
what is indicated by the 73d degree of Fahrenheit's thermometer; 
and when the ſun ſhines, it is often at above 100'; the water the 
plants grow in ſeems to enable them to bear the greateſt heat, if ſuf- 
ficient air be allowed; and I often ſee the roots of the plants g growing 
out of the holes in the bottom of the pot of earth, and ſhooting vi- 
gorouſly | in the water. 

It is not foreign to this purpoſe to mention, that, as a perſon was 
moving a large pine-plant from the hot-bed in my houſe laſt ſum- 
mer, which plant was juſt ſhewing fruit, by ſome accident he broke 
off the plaut juſt above the earth in which it grew, and there was no 
root whatever left to it ; by way of experiment I took the plant, and 


ſixed it upright in a pan of water (without any carth whatever) on 
the 
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the ſhelf; it there ſoon threw out roots, and bore a pine-apple that 


weighed upwards of two pounds.” Philoſ. Tranſat. Vol. LX VI. 


6. Protect the early flowers and the late fruits from froſt. The vernal 
froſts are very pernicious to the early bloſſoms of apples and pears, and 
of all the tender wall-trees; various contrivances have been uſed to 
ſhelter them, as mats ſuſpended before wall-trees; which in Den« 
mark are ſaid to be uſed to ſhelter them from the mid-day ſun, as 
well.as from the night-froſts ; both to prevent them from flowering 


too early, and being ede expoſed to ſeverer froſts; and becauſe ve- 


getables ſuffer more from great cold, as well as animals, after having 


been expoſed to great heat, as explained in Sect. XIV. 2. 2. 


T hoie parts of vegetables, which are moſt fucculent, ſuffer moſt 
from froſt, as the young tops of tender trees, as of the aſh, fraxinus, 
and weeping willow, falix babylonica ; and alſo all other vegetables 
after having been expoſed to much moiſture, as to rain or dews 


which probably may occur in part from the greater ſenſibility of 


the tender juicy ſummits of the preſent year's growth, and partly 
from the expanſion of their frozen juices, which may burſt the con- 


taining veſſels. 


An important queſtion here occurs, is a low ſituation to be choſen | 
for a garden? The greater warmth of low fituations, and their be- 


ing generally better ſheltered from the cold north-eaſt winds, and the 
boiſterous ſouth-weſt winds, are agreeable circumſtances ; as the N. E. 


winds in this climate are the freezing winds; and S.W. winds being 
more violent, are liable much to injure ſtandard fruit- trees in e 


by daſhing their branches againſt cach other, and thence bruiſing, or 
beating off the fruit; but in low ſituations the fogs in vernal evenings, 
by moiſtening the young ſhoots of trees, and their early flowers, 
render them much more liable to the injuries of the froſty nights, 
which ſucceed them, which they eſcape in higher ſit uations. Theſe 


fogs, which are ſeen by the ſides of rivers, and on damp plains or val- 


leys after ſun- ſet, are converted into rime during the night, And as 


A 


1 
' 
[i 
{4 dit 
ſ o 
a 
F U 
"pu! 
, 
\ 
i} 
0 
4 
5 Un 
; © 
3 
798 
1 
a 
N 
bh 
1 
5 (RL 
i 5 
1 
. 
N 
j \ 
WH 
3. 2 
1 * 1 
* 
Wi : 
[1 17 
6 6 ; 
v4 
4 : d 
it is 
{ ” (9080 
ö 1 
1 
14. 
* 
1. : 
5 wy 
1 
1 7 2 
11:8 
WEN 
Naar 
. 4 
145 
| LIE +4 
$4 238 
1 
* 9 
4 K 
1 * 4 
4 % 
163 7 5 
Wie 
417 
— 1 * 
N 14 
Bids 
I 
q 
is 
4 Wh f 
IS 
1 
i" 1 
4 
7 
U 
; +0 
* 0 
ö ö 6 
1 
T3 
J * 
9 
* + 
1 4 
z 7 
TH” 
; i 
4 16 
i 5 
1 
« 4 | 
117 
. * 75 
107 4 
511 
Kan 
E 
t Mi 
1 
6 5 N 
1 
1 
N. 
u * 
* 
4 
if 
i 
i 
} 


— . 2 


422 PRODUCTION srxcr. XV. 3. 6, 


at the time of theſe fogs there 1s generally no wind, the dew falls per- 
pendicularly, and the rime 1s formed moſt frequently on the upper 
1urface of objects, which may then therefore be more readily ſhelter- 
ed from 1t than at other times, when the freezing fog is blown for- 
wards by the wind, and the rime is formed on one fide of the branches 
of trees. ts | 
In ſome circumſtances the rime is believed to defend the vegetables 
on which it is formed, by the heat it gives out at the inſtant of its 
freezing, and by covering them from the cold like ſnow upon the 
oround; and thence the 'black froſts, which are not attended with 
rime, are faid to be more prejudicial. But where dew or miſt de- 
ſcends on vegetable leaves before the act of freezivg commences, and 
is in part abſorbed by them; they become more ſucculent, and hence 
are deſtroyed by their fluids being converted into ice, and burſting the 
eſſels already diſtended with more water, than they would otherwiſe 
pellels See Sect. XIII. 2. 2. 

Mr. Bradley gives a deciſive fact in regard to this ſubject. A friend 
of his had two gardens, one not many foot below the other, but ſo 
different, that the low garden often appeared flooded with the even- 
ing miſts, when none appeared in the upper one; and in a letter to 
Mr. Bradley he complains that his lower garden is much injured by 
the vernal froſt, and not his upper one. A ſimilar fact is mentioned 
by Mr. Lawrence, who obſerves, that he has often ſeen the leaves 
and tender ſhoots of tall aſh-trees in blaſting miſts to be frozen, and 
as it were ſinged, in all the lower parts and middle of the tree; 
while the upper part, which was above the miſt, has been uninjured. 
Art of Gardening, In confirmation of this idea I well remember 
many years ago to have travelled ſixty miles, partly in the valley of 

the Trent, and partly over adjacent hills, on the ſixth of May; and 
to have obſerved that the new ſhoots of all the aſh-trees in the val- 
lies had their young extremities entirely turned black by the froſt of 
the preceding night ; but that on the hills they had eſcaped, which 
I at 
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1 at firſt aſcribed to the trees being leſs Ca on the hills, but be- 
lieve it was, more probably owing to the greater ſucculence of thoſe 
in the valleys, and to their having bets — expoſed to the 
moiſture of the evening miſt. 
The precipitation or Sthefion of moiſture to vegetables, when in 
air is blown againſt them, is well deſcribed by Mr. White in his hif- 
tory of Shelbor ne; who obſerved on a foggy day with ſome wind, 
that ſo much moiſture was depoſited on a tree, that it ran down upon: 
the ground, and filled the ruts of a lane beneath it, which was dry 
elſewhere. On the ſame account in the early ſpring the graſs is ſeen: 
to become green ſooner under the ſpreading branches of trees than in- 
their vicinity. See Botanic Garden, Vol. I. note 
It is hence evident, that very low and damp ſituations are not to be 
preferred for gardens and orchards in this climate; and that it is in 
all gardens an object worthy attention to protect in the early ſpring 
the bloſſoms and the young ſhoots from being moiſtened by the de- 
ſcending night dews; for this purpoſe ſome have put coping ſtones. 
at the top of the fruit-walls, fo as to project ſix or eight inches over 
the trees. By the ſhelter of theſe coping ſtones. the deſcending 
dews, which would moiſten the young leaves and flowers, are pre- 
vented from falling on them, and in conſequence no rime is ſeen in 
the morning on theſe trees. I had once an opportunity of obſerving 
ſome trees beneath a projecting coping to be much ſafer in reſpect 
both to their fruit and foliage, than thoſe in their vicinity, and in 
the ſame aſpect, where there were no coping ſtones over them. 
But II am informed, that after the vernal froſts have ceaſed, this 
kind of ſhelter is certainly injurious to the growth and perfection 
of the fruit; which may ariſe from the ſlime! cauſe, namely, the- 
want of the ſummer night-dews to moiſten the fruit, and alſo the 
perpendicular ſun-beams to ripen it. On theſe accounts I have pro- 
poſed to make temporary ſheds of boards to project eight inches from 
the walls, to be held on by. 1 Iron hooks, which might eaſily be re- 
moved, 
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moved, as ſoon as the vernal froſts ſhould ceaſe; and in one experi- 
ment on a ſingle apricot tree it appeared to ſucceed well. 

From ſome experiments in a late volume in the Philoſophical 
Tranſactions, it appears, that very much more rain was caught in 
glaſſes placed on the ground near a high church, than was caught in 
_ ſimilar glaſſes on the roof of it; which evinces, that a much greater 
quantity of moiſture exiſts in the lower parts of the atmoſphere, and 
is precipitated from it, than from the higher parts; whence to pro- | 
te the bloſſoms more effectually from the deſcending dews coping 
boards might be placed at every two feet or leſs above each other, 
with their front edges pointing upwards to the meridian ſun in 
March, and ledges nailed on the back edges to convey the rain or 
Gews towards the central part of the tree, where by another croſs 
ledge at the end of each board it might be carried from the wall. 
A ſimilar inconvenience from autumnal froſts affects ſome of the 
late fruits, as figs and grapes, which might alſo receive advantage 
from replacing the coping boards in the autumn. 

Another method ot effeQually g guarding againſt the vernal froſts, 
and alſo the autumnal ones, is by building the- garden-walls with fire- 
flues in them, which is now frequently praQtited. There 1s one ſecret 
neceſſary to be known, and well attended to, in the management of 
Are-flues; and that is in the firſt place to plant trees, which will open 
their flowers about the fame time, againſt the tame flue, and then 
diligently to obſerve not to put fire into this flue, till the trees, it is de- 
ſigned to afliſt, are in flower; fince if the fire be applied ſooner, the 
flowers are forwarded, and in conſequence expoled to more danger 
from the ſeverer froſts. One friend of mine, who diligently attends 
to this circumſtance, aſſures me, that he never fails of producing a 
plentiful crop of excellent fruit. 

Aud it is poſſible that one uſe of covering apricot trees, before they 
| Dower, from the mid-day ſun, which is ſaid to be practiſed in Den- 
mark, may be to protract err time of flowering, and thus expoſe 

them 
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them to leſs danger from froſt, as well as to prevent their irritability 
from being exhauſted by the heat, and thus cauſing the night air to 


be more injurious to them. 


7. Fruits may be ſooner ripened by des them, or by rale N 


them. The wounds inflicted by inſects on many fruits promotes their 
more ſpeedy ripening, as well as thoſe inflicted by caprification, men- 
tioned in Set. XIV. 3. 3. and in No. ** 4. of this Section. It is ſaid 
that cutting the ſtalk of a bunch of grapes half through, which has 
acquired its due ſize, will expedite the ripening of it; becauſe it will 
then be ſupplied with a leſs quantity of new juices, and the change 
of its acerb juices into ſaccharine ones, which is partly a chemical, 
and partly a vegetable proceſs, proceeds more rapidly. See Sect. X. 
8. 1. On the ſas account the pears on a branch, which has had a 


circle of its bark cut away, will ripen its fruit ſooner; and thoſe an- 
nual plants, which are ſupplied with leſs water than uſual, et 


flower ſooner, and ripen their ſeed ſooner. 
To which may be added, that gathering pears from the tree before 
they are ripe, and laying them on ke covered with blankets, is 


known conſiderably to forward their ripening, by ſomething like a 
chemical fermentation added to the living action of the fruit, which 


advances the ſaccharine proceſs with greater rapidity. 


J have ſeen apricots at table, which I was informed were plucked 


from the tree, and kept ſome days in a hot-houſe, and thus became 


_ deliciouſly ripe; in the ſame manner as harſh pears ripen almoſt into 


a ſyrup during twelve or twenty hours baking in a ſlow oven; which 
occaſioned the jeſt of a French traveller, wh on being aſked on his 
return, what good fruit they had in England, anſwered, that the only 
ripe fruit he besen to taſte was the bikes: pear. 


IV. THE ARTS OF PRESERVING FRUIT, as they depend on the 
prevention of the chemical proceſſes, which produce their diſſolution, 
ought to be here mentioned, 


* 


41. 3 
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1. As life whether animal or vegetable prevents putrefaction, and 
as many fruits exiſt long, after they are gathered from the tree, before 
they become ripe and die ſpontaneouſly, and in conſequence putrefy, 
as crabs, ſloes, medlars, and auſtere pears. The art of preſerving 

theſe conſiſts in ſtoring them, where the heat is neither much above 
or below 48 degrees, which is the temperature of the interior parts of 
the earth; that is, in a dry cellar, or beneath the ſoil, or well covered 
with ſtraw or mats in a dry chamber. As greater heat might make 
them ripen ſooner, than they are wanted, by the increaſed activity of 
their vegetable life; and froſt by deſtroying that life would ſubje& 
them to putrefy, when they become thawed ; as perpetually happens. 
to apples and potatoes, which are not well defended from froſt. And 
laſtly, the moiſture would injure them many ways; firſt by its con- 
| tributing to deſtroy. their vegetable life; tecondly in promoting the 
chemical proceſs of patrefaRtion and thirdly by its encouraging the 
growth of mucor, or mould, which. will grow in. moiſt e 
without much light or air. ; 

Too great Sarah deſtroys. both animal and vegetable life by ſti- 
n their veſſels iato too great activity for a time, whence a 
ſubſequent torpor from the too great previous expenditure of the liv- 
ing power, Which terminates in death, After the death of the organi- 
zation a. boiling heat coagulates the mucilaginous fluids, - and 1 con- 
tinued would I believe prevent the chemical fermentation of them; 
and that thus both vegetable and animal ſubſtances might be preſerv- 
ed. The experiment is difficult to try, and could not therefore be of 
much practical utility if it ſhould ſucceed. 

Great cold on the contrary deſtroys both animals and vegetables by 
the torpor occaſioned by the defect of ſtimulus, and a Cen n 
temporary death. Afterwards if a great degree of cold be continued, 
in ſome caſes the expanſion of their freezing juices may burſt the ve- 
getable veſſels, and thus render the life of them irrecoverable. But 
there is another curious thing happens to many aqueous ſolutions, or 
i ZE, diffuſions, 
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diffuſions, which is, that at the time of congelation the diſſolved or 
diffuſed particles are puſhed from the ice, either to the centre, if the 
cold be applied equally on all ſides, or into various cells, as mentioned 
in Sect. XIII. 2. 2. : 
This excluſion of ſalt is ſeen in freezing any ſaline ſolution in wa- 
ter; as common falt or blue vitriol expoſed to ſevere froſt-in a two- 


ounce phial are driven to the center of it, Wine, vinegar, and even 
milk, may be thus deprived of much of their water. Very moiſt clay, 
when expoſed to froſty air, ſhrinks and becomes much more ſolid ac- 

cording to the aſſertion of Mr. Kirwan. Mineralog. Vol. I. p. 9, the 


freezing water covering its ſurface with ice, and driving the mole- 
cules of clay nearer the centre, And laſtly, the mucilage produced 


by boiling wheat flour m water, like book-binders paſte, if not too 


thick, loſes its coheſion by being frozen, the water driving, as it 


freezes, the ſtarch from its cryſtallization ; and from this cireum- 


ſtance probably is occaſioned the change of flavour of apples, potatoes, 
and other vegetables, on being thawed after they have been frozen. 
It is nevertheleſs affirmed, I think, by Monſ. Reaumeur, that if 


frozen apples be dipped in cold water repeatedly, and the ice thus 
formed on their ſurface be wiped off, or if they be left in a large pail | 
full of very cold water, ſo that they may not thaw too haſtily, they 


will not loſe their flavour. If this be true, and the apples will keep 
{ound ſome time afterwards, it would ſeem that the vegetable life 
was not deſtroyed ; but that, like ſleeping inſects, they were reani- 
mated by the warmth; otherwiſe, if the flavour be not deſtroyed, 


and they could be immediately eaten or uſed in cookery, it is ſtill a 
valuable diſcovery if true, and might lead us to preſerve variety of 


fruits in ice-houſes, as ſtrawberries, currants, grapes, and pines, to 
the great advantage of ſociety. See Set. XVII. 2. 4. 

As the proceſs of fermentation will not commence or continue, I 
believe, in the heat of boiling water, or 212; and as this degree of 
heat can be eaſily preſerved by ſteam, or by the vicinity of veſſels 
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containing boiling water; it is probable, that fruits for the uſe of 
cookery might be thus preſerved throughout the year, as the pulp 


of boiled apples, gooſeberries, &c. put into bottles, and placed ſo as 


to be expoſed to the waſted ſteam of ſteam-engines, or immerſed in 
the hot water, which flows. from the condenſing of it; or near the 
boilers fixed behind ſome kitchen fires ; as I ſuſpect, that if ſuch a de- 


gree of heat could be applied once a day, it would counteract the ten- 


Nt to fermentation. 5 . 
2. Another method of preſerving ſome fruits is by g gathering them 
FR their acid ſtate, before that acid juice is converted into 1940 


as lemons, oranges, gooſeberries, pears, and ſome apples; and if a 
part of the water be evaporated by a. boiling. heat ſo as to leave 
the acidity more concentrated, it is leſs liable to ferment, and in 


conſequence will be longer preſerved. For this purpoſe the fruit 
ſhould be kept in a cellar, and corked in bottles, ſo as to be preclud- 
ed from the changes of air, and variations of heat ; gooſeberries, and 


rhubarb- ſtalks, are thus ſucceſsfully preſerved for winter uſe; and if 


a tea ſpoonfal of brandy be put. into each quart bottle, it will e 
the growth of mucor or mould upon them. 


3. As ſugar will not paſs into fermentation unleſs. diluted with 


much water, and leſs ſo in low degrees of heat, many fruits may be 


thus preſerved by Impregnating them with: ſugar, and the better if 


they are kept in a dry cellar. Dr, Hales found that by inverting 


the end of a branch of a tree into a bottle of brandy for a few 3 


that the whole branch died; hence it is uſual and uſeful to cover pre- 
ſerved fruits with a paper moi dee with vinous ſpirit, which pre- 


vents the growth of mucor or mould upon their ſurfaces, which is a 
vegetable thus eaſily killed by the intoxicating ſtimulus, 

If ſweet fruits be dried by heat, not only the ſuperfluous water 
becomes exhaled, but the ſaccharine proceſs is alſo promoted, and 
much of the mucilaginous or acid particles are converted into ſugar, 


as in baking pears, or in drying figs, dates, raiſins, apricots ; ſo that 


by 


Sue. XV. . I. OF FRUITS: 5 


by gradually drying them many fruits may be well preſerved, and re- 
quire afterwards ſimply to be kept dry. 5 

44. Some fruits, as the olive, are preſerved in their unripe Rate i in 
falt and water; the unripe pods of kidney-beans, and the hats of 
muſhrooms, may be thus alſo kept for months in weak brine in a- 
cool cellar encloſed in bottles without much change; But the oily 
kernels of nuts are well preſerved in cellars beneath the foil to pre- 
clude the variations of heat, and covered in Jars to prevent their eva- 
poration, Other fruits are converted into pickles and preſerved in 
vinegar, but loſe their flavour; and others by being immerled in 
vinous ſpirit are preſerved, as cherries, and thus tranſmuted from 
food to poiſon. And when the kernels of apricots, cherries, or bitter 
almonds, are preſerved in brandy, which is called ratafia, we poſſeſs a 
mixture of two of the moſt poiſonous productions of. the vegetable 
kingdom; except perhaps the leaves of lauro- ceraſus Jiftilled 3 in al- 
cohol, which was ſold as ratafia in Dublin, x produced many. 


ſudden deaths i in the gin- ſhops. 


[| 


v. The following lines are 390 to amuſe the reader, and to 
imprint ſome of the foregoing doctrine on his nr. 


e 


ART OF PRUNING WALL=TREES. 


. — DR Ae CO 
— a> Sg — a oc. 


As = 


Benean new-grafted trees in ſpring, . 

Ere the firſt cuckoo tries to ſing ; 
But leave four ſwelling buds to grow 
With wide-diverging arms below; 

Or fix one central trunk erect, 

And on each ſide its boughs defect. 

In ſummer hours from fertile ſtems 

Rub off the ſipernumerous gems; 

But where unfruitful branches riſe 

In proud luxuriance to the ſkies, 
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Exſect the exuberant growths, or bind 


A wiry ringlet round the rind; 


Or ſeize with ſhreds the leafy birth, 


And bend it parallel to earth, 
When from their winter-lodge eſcape 


The ſwelling fig, or cluſtering grape; 


Pinch off the ſummit-ſhoots, that riſe, 
Two joints above the fertile eyes; 
But when with branches wide and tall 


The vine ſhall crowd your trellis'd wall; 
Or when from ſtrong external roots 


Each rafter owns three vigorous ſhoots ; 


Watch, and as grows the aſcending wood, 
Loop at two joints each lateral bud, 
So ſhall each eye a cluſter bear 

To charm the next ſucceeding year ; 


And, as the ſpiral tendrils cling, 
Deck with feſtoons the brow of ſpring. = 
But when the wintry cold prevails, 


Attend with chiſel, knife, and nails; 
Of pears, plums, cherries, apples, figs, 


Stretch at full length the tender twigs; 


Vine, nectarine, apricot, and peach, 
Cut off one third or half of each; 


And, as each widening branch extends, 
Leave a full ſpan between the ends. 
Where crowded growths leſs ſpace allow, 


Cloſe lop them from the parent bough; 


But when they riſe too weak or few, 
Prune out old wood, and train in new. 


So, as each tree your wall receives, 


Fair fruits ſhall bluſh amid the leaves. 


Sgr. XV. 5. 


ART 


SECT, XV. 5. OF FRUITS. 


ART OF PRUNING MELONS AND CUCUMBERS. 


Wuen melon, cucumber, and gourd, 
Their two firſt rougher leaves afford, 
Ere yet theſe ſecond leaves advance 
Wide as your nail their green expanſe; 

- Arm'd with fine knife, or ſciſſars good, 
Biſect or clip the central bud; 

Whence many a lateral branch inſtead 
Shall riſe like hydra's fabled head. 

When the fair belles in gaudy rows 

Salute their vegetable beaux; 

And, as they loſe their virgin bloom, 
Shew, ere it ſwells, the pregnant womb; . 
Lop, as each crowded branch extends, 

The barren flowers, and leafy ends. 

So with ſharp ſtings the bee-ſwarm drives 
Their uſeleſs drones from autumn hives. 
But if in frames your flowers confin'd 

Feel not one breezy breath of wind, 

Seek the tall males, and bend in air 
Their diſtant lovers to the fair; , 

Or pluck. with fingers nice, and ſhed. 

The genial pollen o'er their bed. 5 
So ſhall each happier plant unfold 
Prolific germs, and fruits of gold. 
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THE PRODUCTION OF SEEDS. 


I. To produce ſeeds early. 1. Sow before winter, or in warm ſituations. 2. Tranſ- 
Pflaut the roots. 3. Cut off ſuperfluous ſhoots. 4. Give leſs water. II. To pro- 


duce ſeeds in great quantity. 1. Sow early, or when the ſeed ripens. 2. Tranſ- 
Plant the roots deeper, or earth them up. Horſe-hee and hand-hoe. Improved 
arill huſbandry, Dibbling. Corn lands laid level. Egyptian wheat with branch- 
ing ears. z. Deſtroy the central ſhoot. Eat docon wheat and roll it. This is 
ſometimes injurious. 4. Pinch off uſeleſs Jummits of beans. Eat down too vigour- 
ous wheat. 5. Roll it to leſſen the ſtraw. 6. Give leſs water. III. To ripen 
ſeeds. 1. Wermth and dryneſs. a. Froſty nights. 3. Lime forwards the ripen- 
ing of ſeeds. 4. Cut off bulbs and root-ſuckers of orchis. Helianthus tuberaſus. 
Rheum palmatum. IV. To generate beſt kinds of ſeeds. Chooſe early plants 


inſulated from others. Tmpregnate the fligmas of ſome with the anther-duſt of 


others. Whence peas may be Produced of different colours. V. To collect good 
ſeeds. Change of ſeeds is »;/eleſs, unleſs for better kinds. Chooſe the earlieſt ſeeds. 


Pick out the largeſt potatoes for planting, and the beſt radiſhes fer ſeed, and the 
_ earlieſt ears of wheat, VI. To determine the goodneſs of ſeeds. /eigh a 


meaſure of them. Caſt them into ſalt water. Beans more economical than oats 
as provender. Seeds continue to improve during the water-months, VII. To 
prelerve ſeeds. 1. Collect before they ſhed naturally. Dry them before they are 


ſtacked, Gluten of wheat deſtroyed by fermentation. Make the corn-ſtack higheſt 


in the middle. The great durability of ſeeds. Keep them dry. Not in contact 

with walls, Convenient cat-boxes for fables. Wheat dried on a malt-kiln to pre- 
ferve it. 2. Ventilation prevents mould. 3. Seclude them from heat, beneath the 
ſoil. In ice-heuſes. 4. Magazines of grain ſuffered to vegetate at top. Covetous 


farmers. 5. New and old ſeeds. 6. Preſerve ſeeds in ſugar, or in charcoal, for 


Jong voyages, And fleſh-meat in treacle. VIII. To ſow ſeeds advantageouſly. 
7 EO Matlive 


SrcT. XVI. I. I. OF SEEDS: 453 
Native ſeeds, foreign ones. Sow ſoon after the ground is turned over, and early 
in the ſpring, in the autumn. 2. Economy of ſowing three kinds of graſs-ſeeds, and 
two kinds of wheat. Kinds of foil, 3. Mix ſand or foil with ſome ſeeds. Soak 
them in water, ſalt and water, lime. Steep barley in dunghill water. Wood-aſhes. 
Soto Wet as well as ary. 4. Bury the fruit with the ſeed. g. Waſh the ſeeds of 
too luxuriant plants. Sow them early. IX, 3 * general e en- 

| cloſure. Cain and Abel. 


— 


Manr of the circumſtances above related concerning the produc- 


tion and enlargement of fruit are applicable to the production of 
the ſeeds, whick are included in them ; but thoſe ſeeds, which con- 


tribute moſt to the nouriſhment of mankind, many of which are the 


progeny of annual or biennial plants, Boe other modes of culti- 
vation. | 


As an introduction to this ſection it may be obſerved, how much 


more ingenuity was required in the diſcovery of nouriſhing mankind 
by the ſmall ſeeds of the graſſes, which have probably (EAR ſince 


much enlarged by perpetual cultivation, than by the large roots of 


potatoes. The Iſis or Oſiris of Egypt ſeems to have nnd the 
proceſs of cultivating wheat, as well as flax, on the banks of the 
Nile; and afterwards Ceres and Triptolemus to have taught the 


former of theſe important diſcoveries all over the Le world, 
While in later ages the Incas or Motezumas of Peru and Mexico ſeem 


to have deſtroyed the cannibals, or men-eaters, of that continent, 


and to have diſcovered and taught their people to ſupport themſelves. 


by the cultivation of potatoes, 


I. f . To produce ſeeds early in the ſeaſon. 


| Thoſe plants, which are required to yield a forward crop, as the * 


and beans of our gardens, and thoſe which our cold and ſhort ſummers 
will not otherwiſe perfectly ripen, as wheat, ſhould be ſowed before 
the commencement of winter, either in natural ground, as in the 

Fn 3 > 4 b cultivation 
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cultivation of wheat, or in ſituations ſheltered from the north-eaſt, 


as in the garden cultivation of peas and beans; or they may be ſowed 
very thick in hot-houſes, or under hot-bed frames, or under warm 


walls, and be tranſplanted, when they are one or two inches high, 


into the natural ground at due diſtances, when the weather 1s milder, 


and the plants are become hardier or leſs liable to be deſtroyed from 


their having longer acquired the habits of life, 
When young plants of any kind are tranſplanted, the ground ſhould 
be recently dug, as their expeditious growth depends fo: much on the 


atmoſpheric air Hong buried in the pores or interſtices of the earth 
by the production . carbonic and nitrous acids, and ammonia, and 
heat. 


The ſame advantage occurs by ſoaking ſreds in water, or in the 
drainage from manure heaps, till they are ready to ſprout, and then 
Hwy them in a ſoil lately turned over; as their roots will then im- 
mediately put out by the newly generated heat, and newly produced | 


carbonic acid in its fluid not its gaſſeous ſtate. 


2. The tranſplanting of young roots, if they be ſet no deeper than 


before, does not, I ſuppoſe, multiply the number of ftems, as occurs 


when wheat is tranſplanted ſo deep as to cover the ſecond joint ; - but 


by tearing off ſeveral ſmall extremities of the roots, the new produc- 
tion of many viviparous buds is prevented, and that of oviparous buds 
increaſed in conſequence, for reaſons mentioned | in No. 2. 45 of the 


preceding Section. | 
W den the roots of w heat are tranſplanted and divided, not only a 


great increaſe of the crop is produced, but I believe the ſeed is like- 
wite ripened earlier, as is aſſerted by Mr. Bogle. Bath Society, Vol. III. 


P- 494. And it is well known to gardeners, thot tranſplanting garden- 
beans forwards them in refpe& to time, but ſhortens the height of 
the ſtem. Hence tranſplanted vegetables grow leſs in height, as 


_ tranſplanted beans, and leſs beck, as e melons, but 


produce and ripen their ſeeds earlier; which is a great advantage in 
| the 


the ſhort ſummers of this climate; and if the roots can be divided, 
as in wheat, or new ſcions can be produced by their being tranſplant- 
ed deeper, as alſo occurs in wheat, the quantity of the ſeed may alſo 
be wonderfully increaſed by tranſplanting. See Sect. XII. 6. 


3. Another mode of forwarding the production of ſeeds, and of 


ſooner ripening them, conſiſts in pruning off the viviparous tops or 
lateral ſhoots, which will bear no ſeeds at all, or only ſmall or im- 
perfect ones, in our northern ſummers. For this purpoſe the cutting 
away the tops of beans and of peas, and the lateral branches of arti- 
chokes, after the fruit-buds are formed, both forwards and enlarges 


the flowers and ſeeds, which remain, as more nouriſhment 1 15 derived 


4. As a ſuperfluous ſupply of water is more friendly to the de: 
tion of leaf-buds than to the generation of flower-buds, to derive leſs 
water than uſual to the roots, forwards the production of ſeeds, a fact 

well known in the gardens of warmer climates, which are perpetually 


watered from reſervoirs or wheel-engines, But when the bloſſoms 


appear, an addition of water muſt forward their growth by ſupplying 


nouriſhment, which ſhould again be leſſened when the fruit has ac- 
quired its full ſize, both to expedite its ripening, and to increaſe its 


flavour; as the ſaccharine matter and eſſential oil will be leſs diluted 


with water. 
In the dry ſummer o i 1799 I had the 3 of flooding ſome 
rows of beans in my garden, which by being done too frequently, or 
too copiouſly, occaſioned them to grow to a much greater height 


than uſual, and in conſequence to bring to perfection fow ſeeds, and. 
| ſome of them none. As I ſuppoſe the new ſhoots of fig- trees in the 


beginning of ſummer occaſions the firſt production of young figs to 
fall off from the want of that nouriſhment, which is now expended 
in the growth of new leaf-buds. See Sect. XV. 3. 4. Whence the 
facility of producing leaf-buds ſeems evidently to prevent the genera- 
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tion of flower-buds, and the uſe of cutting off the ſummits of tall 
beans is thus explained, as directed above. 


II. 1. To produce ſeeds in great quantity from annual or biennial 
plants they ſhould be brought forward in reſpe&t to the ſeaſon in our 
northern ſummers; that a greater quantity of viviparous buds may 
arrive early at their maturity for the purpoſe of generating oviparous 
buds ſoon enough in the ſummer to ripen their” ſeeds; on this ac- 
count thoſe ſhould be ſown 1n the autumn which will bear the ſe- 
verity of the winter. 

Nevertheleſs the ſeeds of thoſe wbt which are natives of this cli- 
mate, ſhould probably be ſowed at the time they become perfectly 
ripe, as occurs to them in their natural ſtate; that is, either when 
the ſeed is ſned upon the ground by the parent plant, or when the 
fruit or huſk, which encloſes it, becomes naturally ripe after it has 

fallen on the ground. Thus I have ſeen crabs covered with leaves in 
|  hedge-bottoms, which have not decayed till the early ſpring. Many 
| pears do not become ripe in our ſtore-rooms till March or April; and 
ivy berries and holly berries hang on their reſpective trees till the 
vernal months, and are not till that time eaten by the thruſhes, 

Hence it is probable, that the ſeeds in theſe durable fruits or berries 

continue to ripen, or to become more mature, and prepared ; for their 
future growth during the winter months. 
2. It was ſhewn in Se&, IX. 3. 7. that when wheat was  tranſ- 
planted ſo deep as to immerſe the firſt joint above the root into the 
ſoil, many new ſtems. would ſhoot up and ſtrike their roots into the 
earth; and that thus four or ſix new plants, or more, would be ge- 
nerated by the caudex of the leaf-bud, which conſtitutes that joint. 
This mode of tranſplantation therefore will much increaſe the quan- 
tity of the crop of ſeed, if it can be done ſoon enough for theſe ad- 
ditional ſtems to ripen their corn, before the Ta ends. 


There is another mode of increaſing this product of additional 


ſtems 
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ſtems without tranſplantation, which conſiſts in ſowing the wheat in 


rows by what is called a drill-plough according to Mr.Tull's method; 
and when the firſt ſtems riſe a few inches high, a horſe-hoe, made 


like a very ſmall plough, is to be brought o near each row, as to 


turn up ſome earth againſt the ſtems, ſo as to cover the firſt joint 


above the root with =; whence new ſtems will be generated, and 


ſhoot up round the old one; and thus increaſe the crop i in the ſame 
manner as by deep tranſplantation. _ > 


The theory of Mr. Tull's drill huſbandry is explained i in Sec. IX. 
3. 7. and in XII. 5. which is of late years ſuppoſed to have been im- 


proved by introducing. the hand-hoe in place of the horſe-hoe, and 


thus giving an opportunity of ſowing the rows or drills nearer toge- 


ther, as will be ſeen by the 8 method, now introduced into 


almoſt general uſe in Norfolk by Mr. Coke; though Mr. Tull him- 
ſelf much prefers the horſe- hoe as turning over the earth much 
deeper than the hand-hoe, and thus rendering that part of it more 


expoſed to the air, which was before more deeply ſecluded from it; 
and alſo rendering it more pervious to vegetable roots; to which may 
be added, that both kinds of hoeing render the. ſurface more perme- 


able to the rains and dews, and prevent the cracks in dry weather, 


which are very injurious to the roots of plants ; both which advan- 


tages depend on the poroſity of the ſoil, which muſt extend deeper 
: by: the uſe of the horſe-hoe than the hand-hoe. 

Mr. Tull makes other ingenious remarks on the uſe of horſe-hoe- 
ing. In the beginning of winter, when the wheat has obtained one 
blade like craſs, or two or three leaves, the horſe-hoe is brought 
near the rows and deep, and the earth turned from them ſo as to 
form a ridge between them. By this ridge in level grounds he thinks. 
the rows are ſhaded from the cold winds in ſome ſituations, and that 


the roots of the wheat are kept drier, and thence leſs injured by froſts. 
In the ſpring this ridge in the intervals between the rows is divided 


by 1 the horſe-hoe, aud turned back againſt the rows 8. corn after it 
has 
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has been fertilized by the air and rains, and dews of winter. See 
Tull's Huſbandry, Ch. IX. and Sect. XII. 5. of this work. 

Mr. Coke of Holkham in Norfolk aſſured me, that in thirteen years 
experience on a farm of 3000 acres he had found the drill huſbandry 
in that country greatly ſuperior to ſowing ſeeds of all ſorts by the 

hand in what is termed the broad-caſt method, but differs in the 
number and arrangement of his rows from the method of Mr, Tull i in 
the following circumſtances. 


Mr. Tull drilled two rows of ſeed a few inches from each other, 


and then left a ſpace of two or three feet, and then drilled two more 
row's near. each other, for the purpoſe of paſſing a hoe between each 
double row drawn by a horſe, which was therefore termed a horſe- 
hoe ; but Mr. Coke drills all his rows of wheat and of peas nine inches 
from each other, and thoſe of barley fix inches and three quarters 
from each other; this is performed by a drill plough made by the 
Rev. Mr. Cook, which drills fix rows at a time, and thus ſows an 
acre of land in an hour, and is drawn by a fingle horſe ; and the 
quantity of ſeed conſumed is about ſix or ſeven pecks to an acre, 
which is about half what is uſed 1 in the ſowing by the Lau in the 
broad - caſt method. 

Early in March Mr. Coke uſes the hand- VM which for hocing 
the rows of wheat and of peas is about fix inches wide, and for "Shs 
ing thoſe of barley about four. inches wide. By this hoe the ſurface 
is not only turned over, and the weeds between the rows rooted up, 

but it is alfo accumulated about the roots of the growing corn, and 

covers and conſequently deſtroys the low growth of poppies amongſt 
” them; which are a very frequent weed in that part of the country. 
A ſecond hoeing 1 18 performed about the middle of May, and the ſoil 
is again not 1 cleared from weeds but accumulated againſt the 
riſing corn, each of which hoeings coſt about twenty-pence an acre, | 
| Nevertheleſs I am informed, that ſome attentive agricultors uſe the 
horſe-hoe belonging to Mr. Cook's drill-machine, thouch the rows 
4 of 
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of corn are but nine inches from each other; and aſſert, that this 
occaſional trampling of the horſe on the young plants 1s of no very 
ill conſequence, a circumſtance well worth obſerving, as it removes 
the principal diſadvantage of the horſe-hoe, which conſiſts in the too 
great diſtance of the alternate rows of the corn-plants, 

By the earth being thus accumulated againſt the roots of the corn 
it is ſaid to tiller or tellure much; that is, to throw out four or ſix 
ſtems, 'or more, around the original ſtem, and thus to increaſe the 


number of ears like unolplantiog the roots, inſomuch that Mr. Coke 1 


obtains by this method between four and five quarters of wheat on 


every acre, which in the broad-caſt method of ſowing did not yield 


more than three quarters on an acre, beſide faving a ftrike and half of 
the feed corn, unneceſſarily conſumed in the broad - caſt method of 
ſowing. To this ſhould be added another advantage, that as the 


land is thus kept clear from weeds, and has its ſurface twice turned 


over, and thus expoſed to the air, it is found to fave one e plougbing 
for the purpoſe of a ſucceeding crop of turnips. 


It is probable, that one hand-hoeing in the beginning of winter, fo ; 


managed as to turn the ſoil from che roots of the corn, and to leave it 
rather elevated between the rows, as Mr. Full recommends to pe 
performed by his horſe-hoe, might give a ſimilar advantage to this 
mode of cultivation; and alſo if another hand-hoeing was applied, as 
ſoon as the wheat is out of bloſſom, to ſupply more nouriſhment to the 


young ſeed might increaſe its plumpneſs and weight, as mentioned j in 


No. 2. 3. of this Section. 
The lands thus managed by Mr. Coke are laid level, and not Ty 


ridges and furrows, and can thus be ploughed croſswiſe; and the 
crop is equally good throughout the whole; whereas in the furrows 


of ſome lands it is leſs forward or leſs prolific than on the ridges ; 
whence much light corn is mixed with the good, which is obliged to 
be ſeparated from that, which is marketable, and uſed for hogs or 
5 Add to this, that in this mode of — the ſtraw is be- 
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lieved to be larger and in greater quantity as well as the grain, and 
the land to be leſs impoveriſhed, as no weeds are ſuffered to grow on 
it, and as its ſurface is ſo frequently turned over, and expoſed to the 
air. b 8 
In China the corn lands are laid on a level, not in ridges and fur- 
rows; which is ſuppoſed to be the moſt advantageous plan in almoſt 
every ſituation, which is proper for the cultivation of corn, as by being 
thus rendered capable of being divided by croſs- ploughing, almoſt any 
kind of ſoil may be rendered more proper for the uſe of the drill huſ- 
bandry, by which it is ſeen in the above account of the Norfolk ma- 
nagement, that twelve ſtrikes more of wheat are raiſed on an acre, 
and one ſtrike and a half ſaved in the conſumption of ſeed-wheat, 
which at ſix ſhillings a ſtrike ariſes to a conſiderable ſum on a large 
farm. 85 VVʃd¼ͤ 
Nevertheleſs there ſeem to be many advantages attending the 
forming the ſurface of land into ridges and furrows; in wet lands 
with a ſubſtratum of clay the furrows are convenient channels to 
carry off the water, where there is a ſufficient declivity, as treated of 
by Mr. Tull in his Horſe-hoeing Huſbandry, Ch. XVI. Add to this, 
| that in ſome ſituations a deeper ſtratum of the ſoil, where it is valu- 
able, may be occaſionally turned up, and expoſed to the air, and to 
the roots of vegetables, by gradually changing the locality of the 
ridges ; and laſtly, in every ſituation a greater ſurface both of the 
ſoil, and of the ſummits of the ſtems, or ears, are expoſed to the 
influence of the air by means of ridges and furrows ; for as the plants 
of wheat are but three or four feet high, the ſurface of a crop of 
wheat 1s increaſed as well as the ſurface of the ground it grows upon, 
and not as the baſe on which the declivities or hills reſt, as ſome 
have erroneouſly ſuppoſed. See Sect. X. 3. 8. 
There is another method of ſowing wheat in rows uſed in ſome 
counties, which 1s termed dibbling in the language of agricultors, 
and conſiſts in making perpendicular holes ene inch and half or two 


inches 
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inches deep, as is commonly done in planting potato-roots; theſe 
holes are made by a man, who has a proper ſtaff ſhod with iron in 


each hand, and as he walks backwards is able by looking at the 


part of the row already made to keep nearly in a ſtraight line, and to 
make two holes at once at about nine inches diſtant from each other 


every way. Two or more children attend the man, and drop two, 


or three, or four ſeeds into each perpendicular hole, which are af- 
terwards covered by Og over OT is called a buſh-har- 
row. 

This method by 10 the wheat in rows adapts it for the os of 
the hand-hoe, as by ſowing it by a drill machine, but muſt be attend- 


ed with greater expence, and J ſuſpe& with leſs accuracy of the diſ- 


tribution of the ſeed, owing to the hurry or fatigue of the children 
employed; and I alſo ſuſpe& that ſowing in arills 3 is preferable, be- 
cauſe a greater quantity of earth is turned over, and much air in con- 
ſequence included in its interſtices; whereas in making perpendicular 
holes the ſides of the holes are compreſſed, and m more ſolid; 


whence potato- roots alſo might probably be more advantageouſly 


planted by making drills inſtead of perpendicular holes. 
A correſj pondent of the board of agriculture aſſerts, that on looking 
over a field of potatoes near Leiceſter, which had all been planted at 


the ſame time, and on land equally manured, he obſerved a great 


difference of the growth of one part of the field, which on inquiry 


he found to have' been owing to the roots having been planted in 


drills, where the plants were ſo much ſtronger ; and by a ſetting 


ſtick in holes, where they were ſo muchleſs vigorous; Engliſh En- 


clyclopedia, Art. Huſbandry, p. 483: which difference of growth I 
ſuppoſe to have been owing to the circumſtances above mentioned. 

A few ears of wheat were lately given me, which were branched, 
_ having four or five leſs ears growing out of each fide of the principal 
ear; it was procured at 2 and was called Egyptian wheat, 
or yr wheat. It is deſcribed 1 in the Supplem. Plantarum of the 
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younger Linneus, as well as in the ſpecies Plantarum of the elder ; 
and is ſaid to be a native of Egypt, and to be cultivated at Naples; it 
is called triticum compoſitum, or wheat with a compound ear, 
crowded with leſs ears, awned; and is ſaid to be related to triticum 
æſtivum, ſummer wheat; but the ſpike is four times larger, a hand 
in length, compoſed of leſs ſpikes, two faced, alternate, approximat- 
ed, from nine to twelve, the lower ones being ſhorter, aud the top 
one ſolitary.” Suppl. Plant. p. 115. 
The plant, which was given me, had five tall and thick ſtems from 
one root, but ſeemed to have been plucked up before it was quite 
ripe, whence cannot judge of the ſize of the grain, but ſhould 
imagine, that it is a ſpecies well wortby of attention. The few ears, 
which I poſſeſſed, were ſown in the ſpring of this year, 1 799, not 
having obtained them ſoon enough to ſow in the autumn. When 
they were an inch or two high, ths were tranſplanted into a moiſtiſh 
part of my garden ; and though the year has been uncommonly cold 
and wet, and a great part of the autumn-ſown wheat of this country 
is blown down upon the ground, and is not yet ripe, yet almoſt 
every root of the Egyptian wheat has from ten to twelve ſtems, and 
ſtands upright on ſtrong ſtraw about three and a half, or four feet 
high. The beſt ſtems have one principal ear about five inches long, 
with five or ſix ſhorter ones branching out on each fide of it. They 
begin to appear brown, and! hope We ripen. J have fince found that 
this ſpecies of wheat 1s mentioned in TulPs Huſbandry under the 
name of Smyrna wheat. He. adds that it is highly PREG, but 
on that account requires a good ſoil. | 
3. Another method of promoting the growth of lateral fienis con- 
fiſts in deſtroying the central ſhoot ; when this is done, other new 
ſtems ariſe from the joint immediately above the root, which in 
wheat is in contact with the earth. On this account, when wheat 
plants are ſufficiently forward in reſpect to the ſeaſon, it is thought 
to be advantageous to eat the firſt ſtem down by ſheep to increaſe the 
quantity 
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quantity of the ſubſequent crop. See Sect. IX. 3. 7. It ſhould be | 
nevertheleſs obſerved here, that the trampling of the ſheep on lands, 


which are not too adheſive, will prefs down the firſt or ſecond joint 


into the earth, and thus aſſiſt the production of many fide ſhoots. 


But in very adheſive ſoils this trampling of the ſtems into the ground 
may be injurious. See a paper in Bath Agriculture, Vol. I. Art. XV. 

In ſoils which are not too adheſive, when the crop appears thin, it is 
probable, that a roller drawn over it by preſſing the firſt or ſecond 
joint into the ſoil, might promote the production of fide ſhoots, or 


make them tiller, or tellure, in the language of agricultors. And 


when graſs or clover ſeeds are eden to be Wen on the wheat- | 


land, it might firſt be harrowed, and then either rolled or trampled 


by the ſheep, which eat it; either or both of which might preſs 
_ down the root- ſtems of the corn, and cover the 85 bon clover- N 


ſeeds with ſoil. 


This mode of eating down forward wheat with Wees is analogous 
to cutting off the central buds of melons. and cucumbers to make 


them produce earlier fruit, and in this climate perhaps in greater 


quantity; as thoſe produced after the great extent and elongation 
of the central branches would be too late to ripen in this climate: 
and by their exuberant generation of a viviparous progeny would re- 


tard the ſucceſſion of lateral ſhoots, and a conſequent nn: pro- 


duction of flowers. 
Nevertheleſs where the crop is not too uxuriant or too forward, 
the eating down the firſt ſtem by ſheep may be an injurious practice; : 


as Mr. Tul thinks, that by thus deſtroying the firſt ſtem, the ears of 


the later ones have not time to ripen, and thence become light in re · 
ſpect to the ſize or plumpneſs of the grain; and that theſe ſecondary 
ſtems become weak, and are liable to all down, both which he m_ 
commonly occur where the crops are eaten by ſheep. 

Mr. Tull, whoſe work is throughout a great effort of human genius, 
adds a very wiſe axiom, ** that it 1s moſt advantageous to haſten, 
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what we can, the time of bloſſoming; and to protract the time of 


= ripening.” Horſe-hoeing Huſbandry, Ch. XI. p. 147; for it is the 


farinaceous reſervoir of nutriment laid up in the cotyledon of the new 
ſeed for the future growth of the corculum or new embryon, for” 
which we cultivate the plant; and this reſervoir is formed between 
the bloſſoming and ripening of the grain, either before or after the 
impregnation & the pericarp, or ſeed-veſſels, and thus renders the 
grain plump and heavy. Mr. Tull in another part of his work re- 
comments an additional horſe-hoeing immediately after the bloſſom 
is over, to ſupply more nutriment to the ripening grain. Ch. IX. 
p. 120. Mr. Tull eſteems the eating down of wheat by ſheep to be 
generally a very injurious practice in this climate, by rendering the 
ears light and the ſtraw weak; by retarding the time of bloſſoming, 
as wel as the growth of the ſtems. 
4. In the moiſt ſprings of this climate many annual or biotin 
plants are liable to ſhoot out too many or too ſtrong viviparous 
branches, which can not generate flower - buds ſoon enoogh to ripen 
their ſeeds in our cold and ſhort ſummers. This always Mappen to 
cucumbers and melons, which were brought from warmer countries, 
and to the peas and beans of our e and ſometimes to corn- 
plants, which are liable in wet ſeaſons to produce too ſtrong ſtems 
and foliage, which have not time to generate the e at their 
ſummit ſoon enough to perfect and to ripen the ſeed. Melons and 
cucumbers have been mentioned in Sect. XV. 2. 5. and in reſpect to 
garden beans their viviparous tops ſhould be pinched off, which if not 
too old may be eaten as an agreeable vegetable, when well boiled; 
and thus more nutriment is derived to the oviparous buds beneath, 
which renders them larger, and perhaps more numerous. To pre- 
vent field peas from running into ſtraw in moiſt ſoils leſs manure 
ſhould be uſed; and field deyns may have their tops cut off by a 
ſeythe fixed into a ſtraight ſhaft, 
Annual cotton plants are much cultivated in ſome colder parts of 
— — - the 
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the Chineſe empire, and the cultivators lop off the tops to increaſe the 
number of pods, and to haſten their production; and in the Weſt 
Indies the flowers of the roſe tree are believed to be accelerated and 
inereaſed by topping the branches. Embaſſy to China by fir G, Staun- 
ton, Vol. III. p. 202. 8 vo. edit. 

When the ſtems and foliage of wheat are thus too vigorous, it 
may be advantageous to eat it down by ſheep as above mentioned; 
which may not only deſtroy the too vigorous viviparous central ſtems, 
but alſo produce a greater number of lateral ones; which may ſooner 
terminate in oviparous ones, ſo as to produce more grain with leſs 
ſtraw. | 

5. It is alſo probable, that rolling hem as * above, if it 
be done in a morning before the dew is off, might ſo far bruiſe the 
ſtems and roots, as to ſtop their too great propenſity to nouriſh the 
viviparous buds, and in conſequence to favour the growth of the ovi- 
parous buds on their ſummits ; which. might forward the harveſt ſea- 
ſon, as well as increaſe the product of grain in proportion to the quan- 
tity of ſtraw. From rolling wheat in 7 pring on fields where the ſur- 
face remains uneven or cloddy, another advantage may be derived, ö 
by breaking the clods or eminences, and thus earthing up many of 

the ſtems above the ſecond joint, and thus inducing a new ſet of root- 
ſcions to put forth, or tiller. See Sect. XII. 3. 
6. The garden plants, which are too vigorous, in ſituations where 
there is a cake of water, as in the gardens of warm climates, 
ſhould have leſs water derived to them, till the bloſſoms appear; be- 
cauſe a greater quantity of moiſture facilitates the production of vivi- 
parous buds ſo much as to retard that of oviparous ones, and thus 
diminiſhes the quantity as well as retards the ripening of the crop. 
But in theſe ſituations, as ſoon as the bloſſoms appear, a greater ſup- 
ply of water ſhould be allowed, which will contribute to nouriſh and 
enlarge them, as mentioned above; as is practiſed in ſome countries 
of the caſt, where they do not flood their rice-grounds, till they are in 
| flower. 


446 PR ODUCTI ON SECT, XVI, 3. J. 


flower. See Sect. XV. 3. 4. But leſs water is again | required, when 
the ſeed has arrived at its full ſize, as before eden of. ” 

III. 1. To forward the ripening of ſeeds. A due degree of warmth 
and of dryneſs ſeems to include the circumſtances principally requir- 
ed. The warmth not only accelerates the various ſecretions of vege- 
tables by increafing their irritability and conſequent activity, but, af- 
ter the mucilaginous, ſtarchy, ſaccharine, and oily matters are ſecret- 
ed into proper reſervoirs, may contribute perhaps chemically to their 
change into each other, or to their greater perfection. And the 
dryneſs of the air, whether hot or cold, is neceſſary to give perfect 
ripeneſs to ſeeds; as otherwiſe the due exhalation of the aqueous parts 
of the ſecreted fluids, which form the nutritive parts of ſeeds, does 
not properly proceed; and the ſeed gathered in this condition is liable 
to mildew in the barn or granary, or to become ſhrivelled and 
wrinkled, as it dries, 

2. It is believed in Scotland, that even the fratly nights of au- 
tumn contribute to ripen the late crops in that inclomant climate, 
which ſome have aſcribed to the moonlight, but, which J have in- 
deed ſuſpected, that the froſt may in ſome meaſure effect by convert- 
ing the mucilage of the grain ſooner into ſtarch. This I was induc- 
ed to imagine by having obſerved that bookbinder's paſte, made by 
boiling wheat-flour in water, loſt its adheſion after having been 
5 ; and alſo from a culinary obſervation, that when ice or ſnow 
15 mingled with flour inſtead of water in making pancakes, that it 
much improves them; the truth of which I avs heard boldly aſ- 
ſerted, but never witneſſed the experiment. See Sect. VI. 3. 3. 
"There is nevertheleſs an experiment related by Dr. Roebuck in 
the Edinburgh Tranſactions, Vol. I. which ſeems to ſhew, that the 
grains of oats continue to fill and to become heavier even during 
the autumnal froſts ; which may probably occur during the ſunſhine 
of the middle part of the day, as occurs in the vernal froſts of this 
part of the country. In 1 780 near Borrowſtoneſs the oats were green 


even 
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even in October, when the ice was three fourths of an inch thick. 
He ſelected ſeveral ſtalks of oats of nearly equal fulneſs, cut half of 
them, and marked the remainder, which continued fourteen days 
longer in the field; after being dry, the grains of each parcel were 
weighed ; and eleven of thoſe grains, which had remained in the 
field, weighed thirty of thoſe which had been cut a fortnight ſooner. 
This important experiment ſhould teach our farmers not to cut 
their peas and beans too early in inclement autumns; which are ſo 
frequently ſeen to become ſhrunk. and ſhrivelled in the barn or gra- 
nary, and inclined to rot from deficient ripeneſs, and conſequent 
ſoftneſs or moiſture ; and thus contain much leſs Hour 1 in proportion 
to the huſk or bran. | 
3. The wheat produced after land has been much wed, IS e 
ed to be thinner ſkinned, and to yield more good meal, than other 
wheat, and to make better bread. See Sect. X. 6. 7. On this ac- 
count I ſuppoſe one uſe of lime is to forward the ripening of ſeeds by 
converting their mucilage ſooner into ſtarch or oil ; as according to 
the experiments of M. Parmentier the goodneſs of bread depends 
much on the quantity of ſtarch contained in it; who found, that 
if the ſtarch taken from eight pounds of raw potatoes, by grating. 
them into cold water, was "mixed with eight pounds of boiled pota- 
toes, as good bread might be produced as from wheat flour, See 
Sect. VI. 3. 
4. The ſeeds of mene plants, which alſo propagate themſelves iy | 
bulbs at their roots, will not ripen in this climate naturally, as the 
orchis; but are ſaid to ripen, if the new bulb be cut off early in the 
ſeaſon; or if the propagation by their roots be retarded or prevented 
by confining them in garden- pots, as the lily of the valley; and it is 
probable, that the ſeeds of potatoes might be rendered more perfectly 
ripe, and in conſequence better for the cultivation of new varieties; 
if the young roots were taken away early in the ſeaſon from that, 
which 1s to bear ſeed; or if they were confined in garden pots. 
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If the orchis could by theſe means be cultivated from ſeed on 
moiſt meadows or moraſſes, it might become a profitable article of 


- huſbandry ; as when it is ſcalded in boiling water, and the peel rub- 
bed off, it is fold by the name of ſalep, and might become a nutri- 


tive article of diet, like ſago and vermicelli, if it could be propagated 


at leſs expence. 


It is alſo probable, that Jerviſilem, or ground artichokes, helian- 
thus tuberoſus, might be induced to ripen its ſeeds in this country, 


if the new roots from a few of the forwardeſt plants were taken 


away early in the ſeaſon, or if they were confined in garden pots. 


And if this plant could be propagated by ſeed, it might make an uſe- 


ful product in agriculture, as horſes are very fond of the leaves, and 


ſwine of the roots; both of which are produced in great quantity; 


and as the latter contain much ſugar, they muſt be very nutritive; 
and in reſpect to their culinary uſe are remarkably grateful to moiſt 
palates, as well as nutritive, when cut into ſlices, and baked in beef 
or mutton pies ; but are faid to be flatulent in the bowels of thoſe 


whoſe digeſtion is not very powerful; a property which might be 
_ worthy attention, where the propenſity to fermentation is required, 
as in making bread with potatoes, or in the diſtillery. 


It is alfo probable, that if the large new reot-ſuckers of other pe- 


rennial plants, which do not bear bulbous or tuberous roots, and 


which are late in ripening their ſeeds, or do not ripen them perfectly 


in this climate, were cut or torn off early in the ſeaſon, as of the 


rheum palmatum, palmated rhubarb, or rheum hybridum, mule 


rhubarb; or if their roots were confined in garden-pots, that they 


might be more lable completely to ripen their reſpeQive ſeeds. See 


Sec. XV. . 4. 


IV. 1. To generate the beft kinds of ſeeds the moſt healthy lants 
muſt be choſen, and thoſe which are moſt early in reſpect to the ſea- 
ſon; theſe ſhould be ſo inſulated, as to have no weak plants of the 


ſame ſpecies, or even genus, in their vicinity, leſt the fecundating 
4 | duſt 
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duſt of weaker plants ſhould be blown by the winds upon the ſtig⸗ 
mata of the ſtronger, and thus produce a leſs vigorous progeny. 

Where new varieties are required, the male duſt of one good va- 
riety, as of the nonpareil apple, ſhould be ſhed upon the ſligmas. of 
another good variety, as of the golden-pippin ;- and it is probable | 
tome new excellent variety might be thus generated. 

Mr. Knight has given a curious experiment of his impregnating 
the RG of the pea-blofloms of one variety with the farina of ano- 
ther, "He favs; Treatiſe of Apple and Pear, p. 42, ** Blofloms of a 
| ſmall white garden-pea, in which the males had previouſly been 
deſtroyed, were impregnated with the farina of a large clay-coloured 
kind with purple bloſſoms. The produce of the ſeeds thus obtain- 
ed were of a dark grey colour, but theſe having no fixed habits, were 
ſoon changed by cultivation into a numerous variety of very large and 
ene luxuriant white ones; Which were not only much Kier 
and more productive than the original white ones, but the number 
of ſeeds in each pod was ;ncredſed- from ſeven or eight to eight or 
nine, and not unfrequently to ten, 'The newly made grey Linda I 
found were eaſily made white again by impregnating their bloſſoms 
with the farina of another white Mid” In ͤ this experiment the ſeeds, 
which grew towards the point of the pod, and were by poſition firſt 
NP to the action of the male, would ſometimes produce ſeeds 
like it in colour, whilſt thoſe at the other end would tollow the fe- 
male. 
In other inſtances the whole produce of the pod would take 
| the colour of one or other of the parents; and I had once an inſtance 

in which two peas at one end of a pod produced white ſeeds like the 
male, two at the other end grey ones like the female, and the central 
ſeeds took the intermediate ſhade, a clay colour. Something very 
ſimilar appears to take place in animals, which produce many young 
ones at a birth, when the male and female are of oppoſite colours. 
From ſome very imperfe& experiments I have made, I am led to ſuſ- 
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pect that conſiderable advantages would be found to ariſe from the 
uſe of new or regenerated varieties of wheat, and theſe are eaſily ob- 
tained, as this plant readily ſports in varieties, whenever different 


kinds are ſown together.“ See Sect. VII. 2. 6. of this work. 


2. The white and blue peas ſown in, fields as well as in gardens 
ſometimes poſſeſs the property of becoming ſoft by boiling, at other 
times not, This circumſtance is ſaid to depend on the nature of the 


ſoil, but has not yet been ſufficiently inveſtigated; perhaps the 
greater or leſs maturity of the peas at the time of reaping them may 


have more or leſs contributed to fill their fibrous cells or diviſions with 


mucilage or ſtarch. The greater or leſs mealineſs produced. by boil- 
ing potatoes ſeems to be an analogous circumſtance, and is thought 


by ſome to ariſe from the nature of the ſoil rather than from the e. 
cies or variety of the planted root. 


'The mealineſs of ſome boiled potatoes, and the ſoftneſs of ſome 


boiled peas, may occaſionally be affected by the acidity of the ſpring f 


water, in which they are boiled; but is generally I ſuppoſe ow- 
ing to the mucilage of ſome of them being more or leſs coagulable 


by heat, than that of others. Something fimilar to which obtains in 
animal mucus, as the cryſtalline humour of the eyes of fiſh become 
| hard and opake by boiling; while the ſkins of animals, and the ten- 


dons of their feet, . a ſoft mucus or jelly by boiling ; and ſome 


of the liquids, which are found in the cells or cavities of "the body in 
dropſies, are obſerved to coagulate by heat, and others to become 


more fluid. The cauſes of this difference merits further inquiry. 

V. 1. To collect good ſeeds,according to the obſervations of Mr. Cooper 
of Philadelphia, conſiſts not in. procuring new ſeeds from diſtant 
places, as is generally ſuppoſed, but in ſelecting the beſt ſeeds and 
roots of his own ;. which though he has continually ſown or planted 
them iu the ſame ſoil, every article of his produce is greatly ſuperior 
to thoſe of any other perſon, who ſupplies the market, and they ſeem 
{till in a ſtate of improvement. He believed that no kind of inceſt 


would 
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would degenerate the breeds of vegetables, and therefore adopted the 
plan of Mr. Bakewell in England in reſpe& to quadrupeds, who con- 
tinued to improve his flocks and herds by the marriages of thoſe, in 
which the properties he wiſhed to produce were moſt conſpicuous 
without regard to conſanguinity or inceſt. 5 
Mr. Cooper was led to his preſent practice, which he began more 
than forty years ago, by obſerving that vegetables of all kinds were 
very ſubject to change with reſpect to their time of coming to matu- 

rity, and other properties, but that the beſt ſeeds never failed to pro- 
duce the beſt plants. Among a great number of experiments he par- 
ticularly mentions the Wie ing 

About the year 1746 his tather procured ſeeds of the long wa- 
tery ſquaſh, and though they have been uſed on the farm ever a | 
that time without any change, they are at this time better than 2 
were at the firſt. 

His early peas were procured from London in the year 1756, and 
though they have been planted on the ſame place every ſeaſon, they 
have been ſo far from degenerating, that they are preferable to what 

they were then. The ſeeds of his aſparagus he had from New Vork 
in 1752, and though they have been planted 1 in the ſame manner, 
the plants are 1 improved. 

+ It is more particularly complained of, that potatoes degenerate, 
when they are planted from the ſame roots in the ſame place. At 
this Mr. Cooper ſays, he does not wonder, when it is cuſtomary with 
farmers to ſell or conſume the beſt, and to plant from the refuſe ; 

whereas having obſerved that ſome of his plants produced potatoes, 
that were larger, better ſhaped, and in greater abundance than others, 
he took his roots from them only; and? the next ſeaſon he found, that 
the produce was of a quality ſuperior to any, that he had ever had be- 
fore. This practice he till continues, and finds that he | 1s abundantly 
rewarded for his trouble. | 


Mr. Cooper! is alſo careful to fow the plants, . om which he 5 
3 M 2 his 


/ 


PS . En or LE WE 


TH. PRODUCTION SECT. XVI. 5. 2. 


his ſeed, at a conſiderable diſtauce from any others. Thus, when 
his radiſhes are fit for uſe, he takes ten or twelve, that he moſt ap- 


proves, and plants them at leaſt one hundred yards from others, that 
bloſſom at the ſame time. In the ſame manner he treats all his other 
plants, varying the circumſtances according to their nature. 


About the year 1772 a friend of his ſent him a few grains of 4 


ſmall kind of Indian corn, not larger than gooſe ſhot, which produc- 


ed from eight to ten ears on a ſtalk, They were alſo ſmall, and 
he found, that few of them ripened before the froſt. Some of the 


largeſt and earlieſt he ſaved, and planted them between rows of a 
larger and earlier kind, and the produce was much improved. He 
then planted from thoſe that had produced the greateſt number of 
the largeſt ears, and that were the firſt ripe, and the next ſeaſon the 
de with reſpect to quality and quantity was preferable to any, 
that he had ever planted before. 


+ The common method of ſaving ſeed-corn by taking the ears 


from the heap is attended, he ſays, with two dess ges ! one is 


the taking the largeſt ears, of which in general only one grows on a 


ſtalk, which i the produce; ; and the other 1 18 taking ears that 
ripen at different times. | 


Many years ago Mr. Cooper 1 all the ſeed of his winter 


grain from a ſingle plant, Which he had obſerved to be more produc- 


tive, and of a better quality than the reſt ; which he is ſatisfied has 


been of great uſe. And he is of opinion, that all kinds of garden 
vegutakies may be improved by the methods deſcribed have, par- 
ticular care being taken that different kinds of the ſame vegetables do 

not bloom at the ſame time near together ; fince by this means they 


injure one another.“ Communications to the Board of Agriculture, 

Vol. I. part 3. Letter from Dr. Prieſtley. os 
2. As the varieties of plants are believed to be produced by different 

ſoils and climates, which varieties will afterwards continue through 


many generations, even when the plants are removed to other ſoils. 
and 
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and climates, it muſt be advantageous for the agricultor to inſpect 
other crops as well as his own; and thus wherever he can find a 
ſuperior vegetation to collect ſeeds from it; ; which is more certain to 
improve bis crops. than an indiſcriminate change of ſeed. 

But where ſeed-corn is purchaſed wthout a previous obſervation 
of its ſuperior excellence, perhaps it would be more advantageous to 
take that from better kinds of ſoil, and from ſomewhat better cli- 
mates; as the good habits acquired by ſuch ſeeds may be continued 
long after their removal to inferior ſituations. And on the contrary, 
care ſhould be taken not to collect a change of ſeeds from worſe cli- 
mates or inferior ſoils, unleſs the e 18 previouſly certain that 
they are of a ſuperior kind, 

VI. 1. To determine the goodneſs of ſeeds, the weighing a given mea- 
ſure of them may generally be eſteemed a criterion; as it is known, 
that when ſeeds are put into cold water, thoſe which are leſs perfect 
are liable to ſwim, and the ſound ones to fink ; thus the imperfect. 
ſeeds of rye- graſs and of clover may be detected by throwing a ſpoon- 
ful of them into water; but the ſeeds of rye-graſs are ſaid to be fre- 
quently adulterated by a mixture of the ſeeds of twitch or dog's graſs, 
which can only be diſcovered by an experienced eye. This even is 
ſaid to be a teſt of the goodneſs of malt; as thoſe grains, which are 
not perfectly g -erminated. will ſwim with one end upwards, I ſuppoſe 

the root end; and thoſe which are perfectly germinated ſwim on their 
| ſide, whilſt the ſound ungerminated barley ſinks in water. 

It is therefore a proper criterion of good ſeed- wheat to caſt it into 
ſalt and water, juſt ſo ſaline as to float an egg; as the more falt is 
diſſolved in the water, the heavier it becomes ; and hence none but 
quite ſound grains of wheat will fink in this brine; and that which 
ſwims is, properly rejected. This rejection of the light grains by 
ſteeping wheat in brine is probably of greater conſequence to the en- 
ſuing crop, than the adheſion of any ſalt to the grain, which has 

=P 1 been 
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been believed to deſtroy the eggs of inſects ſuppoſed to adhere to it, 


or to fertilize the ſoil. 
2. The weight of a given meaſure of corn will alſo with conſider- 


able certainty diſcover the quantity of huſk or bran contained in it, 


compared to the quantity of flour; as that grain, which is cut too 
carly, or which is otherwiſe not quite ripe, as happens in wet ſea— 


ſons, ſhrinks in the barn or granary, and becomes wrinkled, and has 


thus a greater proportion of ſkin or bran, than that which has been 


more perfectly ripened, and will hence weigh lighter in proportion. Y 


A teſt of this kind may enable us to determine whether peas and 
beans, or oats, are preferable in reſpe& to economy as provender for 
horſes. A ſtrike or buſhel of oats weighs perhaps forty pounds, and 
a ſtrike or buſhel of peas and beans hare ſixty pounds; and as 


the {kin of peas and beans is much leſs in quantity than that of oats, 


J ſuppoſe there may be at leaſt fifteen pounds of flour more in a ſtrike 


of peas and beans than in a ſtrike of oats. There is alſo reaſon to be- 
lieve, that the flour of beans is more nutritive than that of oats, as 


appears in the fattening of hogs; whence according to the reſpec- 


tive prices of theſe two articles I ſuſpect, that peas and beans gene- 


rally ſupply a cheaper provender for horſes than oats, as well as for 
other domeſtic animals. * 

But as the flour of peas and beans i is more oily, I believe, than that 
of oats, it may in general be ſomewhat more difficult of digeſtion ; 


hence when a horſe has taken a ſtomach full of peas and beans alone, 


he may be leſs active for an hour or two, as his ſtrength will be more 
employed in the digeſtion of them, than when he has taken a ſtomach 
full of oats. According to the experiment of a German phyſician, 
who gave to two dogs, "which had been kept a day faſting, a large 
quantity of fleſh food; and then taking one of them into the fields 
hunted him with great activity for three or four hours, and left the 


other by the fire. An emetic was then given to each of them, and 
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the food of the leeping dog was found perfectly digeſted, whilſt that 


of the hunted one had e but little alteration. 

Hence it may be found vine to mix bran of wheat with th 
peas and beans, a food of leſs nutriment, but of eaſier digeſtion ; or 
to let the horſes eat before or after them the coarſe tuſſocks of ſour 
graſs, which remain in moiſt paſtures in the winter; or laſtly, to 
mix finely cut ſtraw with them. 

3. Another way of diſtinguiſhing light corn from heavy 3 is by wWin- 
nowing ; as the ſurface of the light grains being greater in proportion 
to their ſolid contents, they will be arched further by the current of 
air, which is produced by the van; though the heavy grains would 
roll further on the floor after rolling down a grate to ſeparate the 
duſt ; becauſe their vis inertiæ would carry them further, after they 
are put in motion; and their ſurfaces would be W by the air no 
more than thoſe of the lighter grains. . 

4. Finally, there is reaſon to believe that a progreſſive improve 
ment of many ſeeds exiſts during the warmer days of winter in our 
granaries, which probably conſiſts in the proceſs of the converſion of 

mucilage into ſtarch; in the ſame manner as the harſh juices of crab- 
apples, and of auſtere pears, are continually changing into ſugar dur- 
ing the winter; both which proceſſes are probably in part chemical, 
like the ſlow but perpetual change of ſugar into vinous ſpirit, when 
the juices of ſweeter apples and pears, or grapes, are put into bottles 
in the manufacture of cyder, perry, aud wine. 
Thi improvement of wheat, and of barley, and of oats, is well | 
known to the baker, the maltſter, and the horſe- dealer; as better 
bread is made from old wheat, and barley is converted into better 
malt in the vernal months; and horſes are believed to thrive better, 
and to poſſeſs more vigour, when. they: are. fed with old than with 
new oats.. 


VII. 1. The preſervation of ſeeds next FRE our attention. 
Thoſe ſeeds which are liable to lie upon the ground, as peas and. 


Corn, 
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corn, when thrown down by ſtormy or wet ſeaſons, ſhould be ga- 


thered rather earlier; leſt they ſhould begin to germinate, as they lie 
upon the ground, and would hence become a kind of malt after dry- 
ing, Other ſeeds ſhould be gathered, before they would ſpontane- 
ouſly fall from their pericarps, to prevent the loſs which muſt other- 
wiſe enſue in the reaping, or mowing, and carrying them to the 
barn, which often amounts to as much as is neceflary to ſow the 
land, which produced it, as well as to ſupply the depredations of 
birds, inſects, and vermin. 

Monſ. B. G. Sage accules the farmers of ſome parts of France of 


collecting their wheat with many green weeds immediately after 


reaping it, and preſſing it cloſe together in their barns ; by which 
the ſtack undergoes a fermentation with great heat hike ſome hay- 


| ſtacks; and that the corn is by this fermentation killed, and will not 
grow when ſown like hay-ſceds from a fermented hay-ſtack, men- 


tioned | in Sect. X. 11,7; and alſo that the gluten, or vegeto-animal 


matterof the corn, is deſtroyed; and it on that account makes leſs agree- 


able and leſs wholeſome bread; and laſtly, that the ſtraw is much in- 


jured by becoming mouldy. Journal de Phyſique, Sep. 1794. 


Monſ. B. G. Sage adds, that the following proceſs will diſcover, 
whether wheat has been thus injured, which may be intereſting both 


to the baker, and wheat- buyer, who wants it for ſeed- wheat. Make 


a paſte with flour and water, then waſh it with your hands under 


water, which muſt be frequently changed, till it no longer becomes 
diſcoloured. The ſubſtance remaining in the hands is the gluten; 
if the corn be good, this is elaſtic, and will contract when drawn 

out; if the corn has begun to heat, it is brittle ; if the corn has fer- 
mented, none of the Nuten will be obtained. 


In this country, where corn is ſeldom cut too early, or preſſed to- 


gether on the ſtack, the principal circumſtance required is to keep 
it dry; as the ſtraw is not liable to ferment like new hay made with 
young graſs, which contains ſugar at every joint of the ſtem. To 


preſerve 
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reſerve a ſtack of wheat dry, a good cover of hitch i may ſeem ſuf- 
ficient ; but as this is liable to injury by vermin, it would be an ad- 
ditional ſecurity, if at the time of making the ſtack the ſheaves were 
laid higheſt in the middle, and lower on every fide, ſo that if any 
wet ſhould find its way into the ſtack, it might drain onwards along 
the ſtraw of the ſheaves, which Tong thus ack like thatch chrough- 
out the whole ſtack. 

There are inſtances of oreat durability of ſeeds, which have been 
preſerved dry, and ſecured from either ſo great heat or ſo great cold, as 
might deſtroy their life or organiſm, Thus there is an account of the 
| ſeeds of Indian wheat, which grew well in a hot-houſe after having 

been kept thirty-four years, as was accurately aſcertained, Bath So- 
ciety, Vol. V. p. 464. And it has been lately aſſerted, that many 
ſeeds of more than a hundred years old, which were found in ſome 
old herbarium at Vienna, have been made to germinate. by the uſe of 
5 oxygenated muriatic acid and water. Philoſ. Magaz. But if the or- 
ganic life of a ſeed be deſtroyed by froſt, or fire, or mechanic i injury, 

putrefaction ſucceeds, and decompoſition; as when the organic life of 
an egg is deſtroyed by violently agitating it, it is known ſoon to pu- 
ey | 

To preſerve ſeeds in barns or granaries our principal attention 
ſhould be firſt to make them dry, aud ſecondly to keep them dry; 
becauſe no ſeeds can vegetate without moiſture. The art of drying 
moſt ſeeds muſt conſiſt in duly ventilating them, eſpecially on dry 
days; which may be done by frequently turning over the heaps of 
them; and to preſerve them dry in this climate the door and windows 
of granaries ſhould open to the ſouth to receive the warmth of the 
fun, with apertures round the building for ſufficient ventilation ; 
which muſt be prevented from admitting rain or How by ſheltering 
boards on the outſide. 

The heaps of corn ſhould be ſurrounded with wrt to Keep them 
from conta& with brick or ſtone walls; which, when warm moiſt 
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ſouth-weſt winds ſucceed cold north-eaſt winds, are liable to precipi- 
tate the moiſture from the atmoſphere by their coldneſs, and to come 
municate it to all bodies in contact with them. For a ſimilar purpoſe 


in ſtables ſome have put up a tall wooden trunk from the chamber to 


the room below, three or four feet ſquare, and ten or twelve feet high, 
with a ſliding valve to draw out the corn below, which is poured. in 


at the top; in three or four places a tin or wooden pipe full of holes 
is made to paſs horizontally through the box to give air to the corn, 


the whole of which, when any of it is drawn out below, is moved 
in deſcending; and new ſurfaces of corn are applied to the air-holes 
of the Dorsal tubes. 1 

The moſt ſecure way of preſerving a great quantity of wheat, ac- 
cording to Mr. Tull, is by gently drying it on a hair-cloth in a malt- 
kiln, with no other fuel but clean ſtraw, and no greater heat than 


that of the ſunſhine. In this ſituation the wheat remained from four 


hours to twelve hours, according to the previous dampneſs of it. Mr. 
Tull knew a farmer in Oxfordſhire who purchaſed wheat, when it 


was cheap, and kept it by thus drying it for many years, and made a 


large fortune by ſelling it again in dearer ſeaſons. The life of the 


ſeed was not deſtroyed by this proceſs; as he aſſerts, that ſome of it 
grew, which had been kept in this manner ſeven years; whereas in 


drying potatoes on a malt-kiln ſo great heat was employed as to de- 
ſtroy their life, and violent. putrefaction enſued, as mentioned in Sect. 
X. 9. 2. 


2. A due ventilation alſo, where corn is kept in the common 


warmth of the atmoſphere in this climate, is neceſſary, except in 


ſeaſons of froſt, and alſo the admiſſion of light; as otherwiſe the ver 
getable mucor, called mould, is liable to grow. upon the corn, and in- 
jure it; as this mucor like ſome other. e will grow, where 
there is little or no change of air, and without light, as in cellars, if 


there be ſufficient 1 and warmth. 


3. Another method of preſerving ſceds may conſiſt in ſecluding 
them 
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them from heat, as in granaries beneath the ſoil ; which are ſo deep 
or ſo well covered with earth, as not to be affected by the difference 
of ſeaſons. Thus there have been inſtances of muſtard-ſeed produc- 
ing a crop on digging up earth, which had not been removed for many 
years, and, as was believed, even for ages. And in ice-houſes it is 
probable, that not only ſeeds might be long preſerved, but perhaps 
fruits alſo; if they were afterwards very gradually thawed by putting 
them into cold water, that they might not be deſtroyed by the too 
great ſtimulus of ſudden heat, as mentioned in Sect. XV. 4. .. 
4. Where it has been neceſſary ſuddenly to collect and to pre- 
ſerve great heaps of corn without ſhelter for the proviſion of armies, 
ſome have moderately moiſtened the upper ſurface of the heap daily, 
which has occaſioned the upper grains to grow, and thus to produce 
a ſward or turf over thoſe below; which, it is ſaid, has thus pre- 
ſerved the lower part of the magazine. But in reſpect to granaries for 
the purpoſe of laying up very large quantities of grain to prevent fa- 
mines in ſcarce years, I ſuppoſe the ſtacks of covetous farmers, who 
keep their corn in cheap years, hoping to ſell it at a better price in 
ſcarce ones, is a more certain method, and a cheaper one to the pub- 
lic, to keep up a ſufficient ſtock of corn, than by any other 1 1 2 55 
ment that can be deviſed. | 
F. Gardeners in general prefer new FR to old for their principal 
crops, as they are believed to come up ſooner, and with greater cer- 
tainty, and to grow more luxuriantly. “ But peas and beans of a 
| year old,” Mr. Marſhall obſerves, ** are by ſome preferred to new, 
as not ſo likely to run to ſtraw. And cucumbers and melons are beſt 
to be ſeveral years old, in order to their ſhooting leſs vigorouſly, and 
thence becoming more fruitfal. . But this principle 1s carried too far 
by ſome gardeners, who ſay theſe ſeeds cannot be too old, and will 
allow ten years to be within bounds ; three for cucumbers, and four 
for melons, however is age enough. | 2 
As to the age of ſeeds, at which they may be ſown, it is uncer- 
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tain, and depends much upon how they are kept; thoſe of cucum- 
bers and melons are good a long time, becauſe very carefully pre- 
ſerved. | | 
Peas and beans will germinate yery well at ſeven years of age; 
but the ſeeds of lettuces and kidney-beans, and ſome others, are not 
to be depended upon after a year or two; and generally ſpeaking the 
ſmaller ſeeds are of the leaſt duration.” Marſhall on Gardening. 

6. Where ſeeds of a periſhable nature are to be carried to, or brought 
from, diſtant countries, I ſuſpe that covering them in ſugar would 
be the moſt certain and ſalutary method of preſerving them; and 
even, that fleſh meat cut into thin ſlices, and covered with ſugar, or 
ſyrup, or treacle, would be better preſerved than in brine, and afford 
a much more ſalutary nouriſhment to our ſailors. 
Since II wrote the above I have ſeen a paper in the Tranſactions of 
the Society of Arts, Vol. XVI. from Mr. Sneyde of Belmont in Staf- 
fordſhire, who having obſerved ſome ſeeds, which came accidentally 

amoneſt raiſins, to grow readily, directed many ſeeds to be ſent from 
the Weſt Indies covered with raiſins, and others in ſugar, and others 
in the uſual manner of ſending them, and found, that thoſe im- 

merſed in ſugar or covered with raiſins both looked well, and grew 
readily ; wheres many of the others would not vegetate. 

Since the powder of freſh burnt charcoal 1s k6own ſo powerfully 
to abſorb all putrid vapours, it is probable the ſeeds mixed with and 
covered with charcoal duſt, which has been recently burnt, or not 
long expoſed to the air, might be ſucceſsfully employed for the pre- 
ſervation of feeds either in long voyages, or in domeſtic granaries. 
VIII. 1. To ſow ſeeds advantageouſly it is probable, that thoſe of our 

native plants might be ſuffered to drop on the ſurface of the earth in 
the autumn, as they fall from their parent plants, covered only by 
their deciduous leaves; in which ſituation their fruit might contri- 
bute to nouriſh them, as our crabs and ſloes; or defend them from 
inſets, as the acrid huſk of the Walnut; or from birds, as the hard 


ſtones 
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| ſtones or ſhells of nuts and cherties; fince this is the proceſs of 
nature. 

But when the ſeeds brought originally from other climates are to be 
ſown, an attention is required to the circumſtance of ſeaſon and of 
ſoil. Thoſe, which will ripen their ſeeds in the ſame year, are to be 
ſowed in the early ſpring, and covered lightly with earth to preſerve 


them from birds and inſets ; and ſhould be buried thus beneath the 


ſoil, ſoon after it has been ploughed or dug, as its interſtices are then 
replete with atmoſpheric air; which may be neceſſary to ſtimulate 


into elevation the plume of the embryon plant ; as the moiſture of 


the earth is neceſſary to ſtimulate the root into its elongation down= 
wards. 

Thoſe ſeeds nevertheleſs, which will not perfect their vegetation in 
the ſame year, muſt be ſown in the early autumn; and though all 
ſeeds vegetate better, when placed but a little beneath the ſurface of 
the ſoil, as one inch, becauſe they have then a better ſupply of at- 
moſpheric air, which may be neceſſary for their firſt growth, before 
they have acquired leaves above ground; yet as many foreign ſeeds. - 
may not be ſufficiently hardy to bear our inclement winters, it may 
be neceſſary, as ſome believe, to bury them an inch and a half, or 
two inches, deep in the ſoil, to prevent the froſts from doing them 
injury, as well as to preſerve them from the depredation of birds. 
And the drill ſemination, or ſowing all kinds of feeds in rows, is the 
moſt convenient method for ſowing them at a determined depth, and 
alſo for the purpoſe of keeping the young plants clear Rom weeds by 
the more eaſy application of the hoe. 5 
To ſow many ſeeds earlier than is uſually practiſed i 1s 1 re- 
commended. There is a paper by Lord Orford in Mr. Young's An- 

nals of Agriculture, Vol. IX. p. 38 5, who ſeems to have e con- 

ſiderable advantage by ſowing barley ſo early as the ſeventh of Fe- 

bruary, three ud bit bud d un an acre.” But as much moiſture 

with or without ſubſequent froſt is more liable to deſtroy the em- 
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bryon in its very early ſtate in the ſeed, than after it has ſhot out 
roots and a ſummit, and thus acquired ſome habits of life; this 
early ſowing muſt ſometimes be praQtiſed with caution, Seeds may 
nevertheleſs be ſown ſtill earlier in hot-houſes, or in warm fitua- 
tions, as peas, beans, wheat, and may be afterwards tranſplanted in 


the vernal months with ſafety and advantage. See Sect. X. 3. 6. 


The difficulty of determining the beſt ſeaſon for ſowing ſeeds in the 


ſpring, owing to the variation of the weather in the Gow latitude, 
as well as in laying down the exact ſeaſons for ſowing in different 
latitudes, occaſioned Linneus to conſtruct, what he terms a calendar 
of Flora; which was afterwards adapted to this climate by Stilling- 
fleet; which conſiſted in obſerving the firſt appearance of the root- 


ſ{cions, or flowers of the ncultivated native vegetables; with direc- 


tions to ſow the cerealia, or harveſt ſeeds, when ſuch plants or 
flowers became viſible, By attention to ſuch obſervations on the un- 


cultivated native plants in many climates, it is probable, that ingeni- 


cous tables might be produced, which might direct the beſt time of 
WE the alfa ſeeds in all latitudes, RY in all ſituations. 


Another table of the climates, where plants grow naturally, and of 


their native ſituations in reſpe& to moiſture or dryneſs, hill or valley, 
with the kind of foil where they were originally found, might alſo 
contribute to their ſucceſsful cultivation. 


2. In the gardens near large towns, where the land is more va- 
luable and better manured, ee ſometimes ſow two or three 
kinds of ſeeds on the ſame ground for the purpoſe of economy. Thus 


Mr. Marſhall obſerves, that * on the ſame ground they ſow radiſhes, 


lettuces, and carrots ; the radiſhes are drawn young for the table, the 
lettuces to plant out, and a ſufficient crop of carrots is left ; for car- 
rots, if you wiſh them to be large, ſhould not grow very near to 
each other,” 

In defence of this mode of culture it is 5 ſaid, if one > crop fails, the 


others may do well, and there 1 is no loſs of ground or time; and if 
all 
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all ſucceed, they do very well. Radiſhes and ſpinach are commonly 
ſown together by the common gardeners, and. many manceuvres of- 
- Inter-cropping are made by them, as the ſowing or planting between 


rows of vegetables that are wide aſunder, or preſently to come off, 


or in the alleys of things cultivated. on beds. 

Thus if a piece of orts- wa be new planted, 1t may be SI 
cropped with radiſhes or ſpinach, &c. ; or if a piece of potatoes be 
planted wide, a bean may be put in between each ſet in every or 
every other row; a thin crop of onions upon new aſparagus beds, 
is a common practice, drawing them young from about the plants.“ 
Introduc. to Gardening. Rivington. 

The farmer e in the cultivation of graſſes for feeding ſheep, 
finds an advantage in ſowing a mixture of erde on the ſame ground, 


as rye-graſs, trefoil, and clover, which are ſaid to ſucceed each other 


in reſpect to the production or maturity of their herbage, as in Sect. 
XVIII. 1. 1. And for the purpoſe of preventing ſmut it may be uſe- 
ful, as I have before obſerved, to ſow. in the fame ground in ſeparate: 
rows two kinds of wheat, one of a forwarder nature than the other; 
whence if the farina of one kind ſhould be injured by wet weather, 
that of the other may impregnate the ears of both. The two kinds. 


of wheat recommended are bearded wheat and ſmooth-headed Wheat, 


which are called by farmers cone wheat and Lammas wheat; of both 


of which there are many varieties, and it is. aſſerted that one third of 
cone wheat is frequently ſowed with two thirds of Lammas wheat,, 


and that the crops are much ſuperior to either of them ſeparately. 
Hall's Encyclop. Art. Agriculture. 


In reſpect to kinds of ſoil thoſe ſhould be choſen, which have: 


been found by obſervation to ſuit particular ſeeds, both in regard to- 
their nutritive properties, and the moiſture and warmth of. their, 
ſituations. And for thoſe ſeeds, which produce tuberous roots: within 
the earth previous to their flowering, as potatoes, parſnips, r 
a.foil. of leſs coheſion ſhould. be found or prepared. 

| 1 . 3. Addi 
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3. Add to this, that there are ſome ſeeds, as thoſe of carrots, that 
are ſo difficult to be diſſeminated in uniform quantities, that it has 
been cuſtomary to mix them previouſly with jand or garden mould, 
for the purpoſe of giving them weight, or bulk, or to detach them 

from each other. And ſome even ſuffer them to begin to put forth 
their roots in ſuch a mixture of moiſt ſand or garden mould for the 
purpoſe of more regularly diſperſing them. | 

In dry ſeaſons the ſoaking ſcods in water, a day or two before 
committing them to the around, will forward their growth, as well 

as by artificially watering the ground before or after ſowing them; 

and the ſoaking them in a ſolution of ſalt and water may have anos 
ther advantage of giving an opportunity of rejecting the light 
ſeeds, which float, ao corhaps of deſtroying ſome inſe&s which may 
adhere to them; the ſprinkling ſome kinds of ſced with lime may 
alſo be of advantage for the purpoſe of deſtroying inſects, if ſuch ad- 
here to them, and of attracting moiſture from the air, or lower parts 
of the earth, or for its other 1180 properties; but where the ſeed, 
ſoil, and ſeaſon, are adapted to each other, none of theſe condiments 
are required. 

It may nevertheleſs on other accounts be veryadvantageous to bey 
many kinds of grain in the black liquor, which oozes from manure 
heaps. Mr. Chapoel, in the papers of the Bath Society, found great 
benefit by ſteeping barley in the fluid above mentioned for twenty- 
four hours, and ſkimming off the light grains. On taking it out of 
the water he mixed wood-aſhes ſifted with the grain to make it ſpread 
regularly, and obtained a much finer crop, than from the ſame corn 

ſown without preparation. To this we may add, that to ſteep the 
| ſeed in a ſolution of dung in water, as in the draining from a dung- 
hill, is believed in Ching both to forward the growth of the plant, 
and to defend it from variety of inſects, according to the information 
given to fir G. Staunton, 

There is an old proverb, ſow dry and ſet wet ;* but where the 

4 earth 
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earth has been lately turned over by the plough or ſpade; there can 


be no bad conſequence from ſowing during rain in general; but in 8 


ſome clay grounds much ſoftened- by rain, if ſeed be put into holes, 
and a dry ſeaſon ſucceeds, an impenetrable cruſt may ſupervene by the 
exhalation of the water, and the ſetting, as it is called, of the clay; 


but even this could not frequently occur, when ſeeds are ſown in the 
moiſt, weather of the autumnal months; but generally! in both caſes 


the growth of the ſeed would be forwarded by the moiſture... 
4. Where the fruit, which ſurrounds any kind of ſeeds, can be 
ſowed along with them, it may anſwer ſome uſeful purpoſe. Thus 


the fruit of crabs;' quinces, and ſome hard pears, will lie all the 


winter uninjured covered only with their autumnal leaves, and will 


contribute much to nouriſh! their germinating ſeeds in the ſpring. So 
the holly-berry and the Wyaberry remain aufing the winter months 
uninjured by the rains or froſts, and Ane ure by birds or inſects, 
and contribute to nouriſh their germinating ſeeds, when they fall on 


the ground 1 in the ſpring. The acrid huſk of walnuts fowed along 


with them preſerves the ſweet kernel from the attack of inſects; the 


fame muſt be the ule of the acrid oil of the caſhew-nut. The haw- 


thorn poſſeſſes both'a nutritive covering and a hard ſhell for the above 


purpoſes ;' and the ſeeds of roſes are at ed with ſtiff pointed briſtles, 


as well as furniſhed with a nutritious fruit, ſo long known as an 


agreeable conſerve'in the ſhops of medicine, conferva cynoſbati; the 
Forint conſtitutes a defence againſt inſets, and the latter ſupplies a 
reſervoir of nutriment for the germinating ſeeds. 

F. To this ſhould be added, that in our ſhort and cold ſummers the 


viviparous buds of ſome vegetables are too luxuriant, and do not pro- 
duce oviparous buds ſoon euougbh to ripen their ſeeds, as melons and 
cucumbers, and many other Pane, in thoſe ſeaſons which are moiſter 


than common. It is believed, that by waſhing the ſeeds of melons 


and cucumbers from the ſaccharine and mucilaginous matter of their 


fruit, and by keeping the ſeed three or four years before it is uſed, 
— 44 | . 3 that 
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that the viviparous buds become leſs vigorous, and the oviparous ones 
more numerous, and for warder in their flowering; and for the pro- 
duction of earlier as well as of larger crops all foch luxuriant vegeta- 
bles ſhould be ſown early in the vernal ſeaſon, or in the autumnal 
months, if they are not too tender to bear the winter froſts. 
IX. Queſtion concerning general encloſure. 
Ihe political advantage or diſadvantage of the general encloſure of a 
country belongs to this place, as it more particularly affects the pro- 
duction of the cerealia, or corn- agriculture. 
There can certainly be no objection to the encloſure of commons, 
or at leaſt to the diviſion of them into private property, as they are be- 
lieved to produce more than tenfold the quantity of ſuſtenance to 
mankind, if they are employed in agriculture, or even in paſturage, 
than by nouriſhing a few geeſe, ſheep, or deer, in their uncultivated 
tate covered with fern, heath, or gorſe. 

2. The advantage of encloſing paſture-lands, or meadows, can not 
be doubted ; as the management of fattening cattle, of milch-cows, 
ſheep, and horſes, eee ſo much eaſier; as well as the more con- 
venient uſe of the aftermath, when the hay i is carried away. 7 

3. The lands alſo appropriated to the production of garden vegeta- 
bles and fruit, as well as to the production of other perennial plants, 
which are uſed in the arts, as hemp, flax, madder, woad, rhubarb; 
and of the eſculent roots or herbage raiſed for the conſumption of cat- 
tle, as turnips, potatoes, carrots, cabbages, certainly en to be 
encloſed. . 

4. The political queſtion therefore finally concerns only the arable 
lands, and aſks ſimply, whether a general encloſure of arable lands be 
favourable or unfavourable to the population, and conſequent pro- 
ſperity of the country, which muſt depend on the comparative quan- 
tity of nutritive proviſion, which is likely to be at frem the 

different modes of its cultivation. ee, 
6 | | Now 
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Now as paſturage requires fewer hands in the management of it; 
and leſs art and attention to conduct it, than agriculture; and as its 
products in fleſh, cheeſe, butter, take a higher comparative price at 
market, and are articles of greater luxury, than the products of arable 
land in corn, we may eondlade; that paſturage will prevail in all en- 


cloſed provinces over agriculture. And as perhaps tenfold the num- 


bers of mankind can be ſupported by the corn produced on an hun- 
dred acres of land, than on the animal food which can be raiſed from 
it, it follows, that an encloſed province will afford ſuſtenance to a 
much ſmaller population; and as the number of inhabitants of a 
country depends on the eaſe, with which parents can procure ſuſte- 


' nance for their families, marriages will become fewer, and the people 


decreaſe, when an arable country is converted into paſturage. 
This laſt circumſtance appears already to operate in theſe realms, 


ſince about half a century ago much corn was exported annually, but 


for ſeveral years laſt paſt great quantities of it have been annually im- 


ported for our own ſuſtenance ; and that even though potatoes are 


much cultivated, and muſt therefore leſſen the conſumption of grain, 


and the ungraceful faſhion of covering the head with wheat - flour is 


much diminiſhed. Is this to be ſolely aſcribed to the numerous en- 
cloſures of arable lands, or in 1 to the conſumption of corn in the 


diſtilleries? 
One very important conſequence of any country producing 2 


greater quantity of corn, than it conſumes, and of thence exporting it 


to foreign nations, even by means of a bounty, conſiſts in its cet- 


tainty of preventing famine, the moſt dreadful of human calamities; 


as in years of ſcarcity the ſtream of exportation can be Koppel, and 
produce an ample ſupply by its ſtagnation at home. 
Hence when a great part of any tract of country becomes employ- 


ed in paſturage . N of agriculture, the inhabitants will become 


conſumers of fleſh inſtead of conſumers of grain, and will conſe- 


quently decreaſe in number from the want of ſufficient ſuſtenance, 
30 2 33 Beſides 
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Beſides which the people of agriculture are more active and robuſt 
than the people of paſturage, and more ingenious in the invention 
and uſe of machines neceſſary for the more artful cultivation of the 
ſoil, as well as more numerous, and will conſequently become ſupe- 
rior to them in arms and arts, and may in proceſs of time conquer 
them; which reminds us of the Egyptian Dynaſty of Shepherd- 
kings, who were ſubdued by their agricultural rivals; and alſo of 


| the allegorical hiſtory of Cain ſlaying Abel, which were probably the 


names of two political hieroglyphic figures repreſenting the ages of 
paſturage and of agriculture before the invention of letters. 

It muſt hence certainly be an object of good policy to encourage | 
; agriculture in preference to paſturage, which in this country night 
be effected by preventing the encloſure of arable lands, and alſo of 
thoſe parts of commons, which are beſt adapted to the growth of 

corn; though the whole might be advantageouſly divided into pri- 

vate property. Unleſs ſome other means could be deviſed of pre- 
. venting a nation from becoming too carnivorcus, or of duly promot- 

ing the cultivation of grain, the former of which was heretofore pro- 
en by religious faſt-days twice a week, and the latter by bounties 
on the exportation of corn. 2 which en be added a total pro- 
hibition of the deſtructive manufactory of grain into ſpirits, or into 
ſtrong ale, and thus converting the natural nutriment of mankind 

into a chemical poiſon, and aha thinning the ranks of ſociety both 

by leſſening their ane of food, and ſhortening their lives by diſ- 

eaſe. 

In many villages, where much arable lands have been lately en- 
cloſed, the numbers of labouring people have quickly been much di- 
miniſhed both by the ſcarcity of food, and want of ee. 


Worſe fares the land, to haſtening ills a prey, 
Where wealth aceumulates, but men decay; 
Princes or lords may flouriſh, or may fade, 
A breath can make them, as a breath has made; 


But 
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But a bold peaſantry, their country's ſword, 
When once deſtroy d, can never be reſtor'd, 
GoLpsMrTH' s DESERTED VILLAGE. 


Mankind nevertheleſs ſeems by nature to be deſigned to ſubſiſt on 
both vegetable and animal nutriment, which appears from the length 


of his intel which like thoſe of ſwine are much longer than the 


inteſtines of carnivorous animals, and much ſhorter than "thioſs of the 


vegetable eaters ; and which alſo appears from the ſtruQure of his 
teeth which partakes of the ſtructure of thoſe of the carnivorous and 


phytivorous animals; and laſtly, becauſe thoſe people, who live ſolely 


on vegetables, as the Gentoo tribes, and thoſe. who ſubſiſt ſolely on 


animals, as the fiſh-eaters of the northern latitudes, are undoubtedly 


a feebler generation than thoſe of this country, who exiſt on a mix- 


ture of both. A due proportion therefore of the two kinds of nou- 


_ riſhment, ſuch as perhaps at preſent exiſts, or lately did exiſt, in this 
nation, muſt be decidedly the beſt ; the preſervation of which, with 
the prohibition of ſpirits, or of ſtrong fermented liquors, except o- 


eaſionally as medicines, might probably render theſe kingdoms more 
_ populous, robuſt, ee and happy, than any other nation in the 


world. But if the luxurious intemperance of conſuming fleſh- meat 
principally, and of drinking intoxicating liquors, ſhould increaſe 


| amongſt us, ſo as to thin the inferior orders of ſociety by ſcarcity of 

food, and the higher ones by diſeaſe both of mind and body, it may 

| hereafter be ſaid of Great Britain, amid. whe: foreign conqueſts, as for- 
merly of ancient Rome, g e 


— + Sevier 1 
Luxuria incubuir, wanne ulciſeitur orbem. 
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PRODUCTION or ROOTS AND BARKS: 


2 


Barke of trees are - fmilar to their roots. All roots now known were ori riginally from 
© feeds. I. 1. Tuberous or bulbous roots turnip, carrot, parſnip, beet, are re- 
 fervoirs of nutriment for the future ſtem. Not ſo in graſſes. Sugar viſible in 
Beet roots. Small beer from parſnip roots. Alcohol from carrots. The knobby 
root and flower-ſtem are ſucceſſive plants. Select forward ſeeds from vigorous 
plants, and a ſoil not coheſtue. Radiſbes on bot. Beds. 2. Tuberous roots from ſub- 
| Terraneous Wires, as potatoes. Pinch off the flowers, Make a cellular foil. 
Aerial potatoes. Curled leaf of potatoes. Sow the ſeed. Plant large roots and 
whole ones. Early potatoes. 3. Improve ground artichoke and pignut by ſeed, 
4. Onions, method to improve them. 5. Orchis, ripen the ſeeds of it. Snow 
| drops. -Hyacinths., Crocus. Martagon lily. II. 1. Palmated, or branching 
roots, not immediately from ſeed. Perennial roots, like barks "of trees, continue to 
increaſe in fc. Should remain four or foe years in the ground, not longer, as 
rhubarb. 2. Pinch off the flowers, as in rhubarb. 3. Roots of aquatic plants. 
Nympbæa, butomus, cultivated for nutriment, wine, or vinegar. 4. Art to pre- 
ſerve roots. Keep them alive, between 32 and 48 degrees of heat, covered with 
pounded charcoal, ſaw-duft, and thatch, or dry them by ventilation and heat. 
5. Of muſhrcoms. Their gills are their lungs. Are animate beings without locomo- 
tion. Are of animal origin. Conduct galvaniſm. Muſhroom ſtone, truffles, mo- 
rels, muſhrooms with acrid juice. . Ear-fungus. III. 1. Barks contain ſugar and 
 mucilage, and other ingredients. They ſhould be taken off before the buds expand. 
2. Oaks, why barked in ſpring. 3. Barks of elm and maple might make ſmall 
beer. Of holly eſeulent. Bird. lime like caoutchouc. 4. Bitter, aromatic. Acrid 
berks. . Reſtringent and colouring barks for tanning and dying. 6. Fibrous 
i barks of Har, papyrus, * and birch. 7. To increaſe the bark Pinch off the 
flowers. 
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flowers. 8. Rnb off the moſs. Sprinkle with water. g. Wounds of the bark. 

Paint the naked alburnum. 10. Canter. Bind on a new bark. Plant the 

branch in a divided PI * 

As the barks of trees are compoſed of a congeries of the long cau- 
dexes of the individual buds, which conſiſt of the abſorbent veſſels, 
which imbibe nutriment from the earth, and of the arteries and veins, 
which ſupply nutriment to the growing vegetable; of the glands, 
which lecrete from the vegetable blood the various acrid, aſtringent, 
or. narcotic, Juices to defond them from the depredation of inſeQs ;z 
and the various mucilaginous, oily, or ſaccharine, materials for the 
nouriſhment of their embryon buds ; and laftly, of the organs of re- 
production. There exiſts the ſtrongeſt analogy between the barks 
of the trunks of trees, and of their roots, in every reſpect; except 
that the former poſſeſſes a cuticle adapted to the contact of the dry 
atmoſphere, and the latter a euticle adapted to the contact of the moiſt 
earth, which differ from each other like the external ſkin, and the 
mucous membranes of animals. And finally, as theſe long caudexes 
of the buds of trees, which form the filaments of the bark, termi- 
nate in radicles beneath the ſoil, and in leaves in the air, like the 
broad caudexes with the radicles and aſcending ſtems, or foluge, of 
herbaceous plants, they exaCtly reſemble each other. 

We ſhall therefore divide roqts for the purpoſe of treating of their 
production into bulbous or tuberous roots, into palmated or branch- 
ing roots, and into barks; obſerving that though roots and buds 
might poſſibly have exiſted before ſeeds, and though a great number 
of the roots uſed for nutriment, or for the putpoſes of medicine, or 
for the arts of dying and tanning, are immediately produced by buds, 
or bulbs; yet are they all, which we now poſſeſs, originally derived, 
I ſuppoſe, from ſeeds ; becauſe thoſe varieties, which have been pro- 
pagated from buds or bulbs for many centuries, are believed to ac- 

quire nen, diſeaſes, and gradually to periſh, 
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I. 07 tuber ous and bulbous roots. 85 


I Some tuberous roots, as the turnip, braſſica-rapa, are immedi- 
ately produced from feeds, but differ from the other plants, which 
are called annual or biennial, in this cireumſtance; that, as they are 
generally ſowed ſo late in the ſcaſon as not to have time to produce 
flowers and ſeeds in the fame year,” they produce a knobby root, 
which conſiſts of a reſervoir of nutritious matter for the future 
flower - ſtem, which is to rite and flouriſh in the ſucceeding ſpring 
and ſummer; whereas the common annual graſſes, as oats and bar- 
ley, do not previoully lay up a magazine of nutriment in their roots, 
but in their joints, which are ſweet 4 ; and therefore their roots 'are 
not uſed for culinary purpoſes, or for provender. 
Other tuberous roots are raiſed in the ſame manner from ſeeds, 
but are generally ſown alſo fo late in the ſeaſon as not to form their 
flower-ſtems in the ſame year; as the carrot, daucus carota ; the 
_ parſnip, paſtinaca ſativa 3 and the beet, beta vulgaris; theſe alſo lay 
up a ſtore of mucilaginous and ſaccharine matter in their roots for the 
growth of the future flowers. In the beet-root the cryſtals of ſugar 
are ſometimes viſible by a-microſcope ; and I was well informed, that 
a labourer in Lincolnſhire made ſmall beer from a decoction of parſ- 
nip roots, which was ſpirituous'enough;and not of diſagreeable fla- 
vour; and Mr. Hornby of Vork, by boiling carrots, and fermenting 
the juice expreſſed from them, produced two hundred gallons of 
proof ſpirits from twenty tons of carrots. Edinb. Tranſact. Vol. II. 
p. 28. Now as all vindus ſpirit has been ſugar, there is foundation 
to hope that a method may be diſcovered of producing and ſeparating 
| ſugar from theſe plants of our own climate in ſufficient quantity for 
our demeſtic conſumption, or even for exportation. 
Other tuberous roots are propagated from ſeeds in the fame man- 
ner; and though they are ſowed early, and produce their flower ſtem 


and ſeeds in the ſame year, yet they form a knobby root, which con- 
ſiſts 


— 
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ſiſts of a magazine of nutritious matter, previous to the elevation of 
the flower-ſtem, as the radiſh, rhaphanus ſativus, and carrot, and 
beet, when fown early. I nevertheleſs ſuſpect that theſe, as well as 
the preceding, conſiſt in reality of two ſucceſlive plants; that which 
forms the knobby root, and that which 1 is formed from it, as ſpoken 
of in Sea. IX, 3.6 he. 
For the production of roots of theſe kinds, which are immediately 
or ſecondarily propagated from ſeeds, our attention muſt be applied 
to collect the forwardeſt ſeeds, and from the beſt plants of the kind; 
and to ſow them at the proper ſeaſon of the early ſpring, or early au- 
tumn; and in a ſoil which contains ſufficient vegetable nouriſhment, 
obſerving , nevertheleſs, that as carrots, parſnips, beets, and radiſhes 
conſiſt of knobs formed in the ground, a leſs adheſive ſoil is to be 
ſelected; as one abounding with filiceous or calcareous ſand, as well 
as with carbonic earth. But as the turnips are formed chiefly above 
ground, this attention to the coheſion of the ſoil becomes leſs neceſ- 
ſary, ſo that it is ene penetrable by the fibres of their ra- 
dicles. 

There is another art of producing larger roots from ſeed, aud at 
an earlier ſeaſon, as of radiſhes; which is by ſowing them in hot- 
| beds in the early ſpring, and expoſing the tops to the cold air during 
the day, as this prevents the. luxuriant growth of the ſummit, and 
- increaſes that of the rot. 

2. Other tuberous roots are generally propagated by ſabterruiecs 
wires, or root=buds, from the tuberous roots of their parents through 

a long generation, and not either primarily or ſecondarily from 
ſeeds z as the potato, ſolanum tuberoſum ; and the ground artichoke, * 
or tuberous ſun-flower, helianthus tuberoſus; and perhaps the pig · 
nut, bunium bulbocaſtanum. 

As the tuberous roots of the potato planted in theres not only : 
produces many -other ſimilar tuberous roots, but flowers alſo during 

the ſummer; I was led to ſuſpect, that pinching off the flowers, as 
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they appeared, would contribute to increaſe the number or enlarge 
the ſize of the new roots; which experiment has been made on a 
{mall ſcale by one, who believed it to ſucceed in a degree deciſive of 
its utility. See Sect. XIX. 3. 1. and Sect. VII. 1. 3, where it is ſaid, 
that pinching off the flower-ſtems of bulbous-rooted flowers, when 
they firſt appear on young bulbs only a few years from the ſeed, is 
believed to render the flower duplicate. 

As the roots of potatoes are formed beneath the earth, the foil, 
in which they are planted, ſhould be laid hollow and full of cells, or 
ſhould poſſeſs leſs coheſion than vſual, to facilitate the protruſion of 
their wires, and the enlargement of their roots. This ſhould be done 
by burying ſome long litter of ſtraw and ſtable dung under the ſoil; 
for as potatoes are believed to require more carbonaceous earth than 
carrots, a mixture of ſand is leſs advantageous to them. 

I was this day ſhewn by my friend Major Trowel of Derby a new 
variety of the potato in his excellent new-made garden, the ſoil of 
which conſiſts of marl mixed with lime and ſtable-manure. From 
one root there appeared to iſſue fix or eight ſtems three or four feet 
long, at every joint of which were produced new potatoes ; at the 
lower joints there were three of theſe aerial potatoes, one large one 
the ſize of a pullet's egg, and a ſmaller one om each fide of it. At 
the upper joints only one new aerial potato adhered, and theſe be- 
came ſmaller the further they were removed from the root; and 
finally, at the ſummit there had been a flower as there was now a 
ſeed-veſlel, called a potato-apple. All theſe new potatoes at the joints 
of the ſtems were green, becauſe they had not been etiolated by be- 
ing {ccluded from the light, but the terreſtrial roots were white. The 
xe new tuberous roots had eyes on them like a common potato, 
but the ſmaller ones had begun to ſhoot out a. new ſtern or leaves 
from their upper part. This variety, which may be termed an aerial 
potato, is analogous to the magical onion, and other ſpecies of al- 
_ linm, which bear cloves, or roots on their ſummits inſtead of ſeeds, 
1 5 and 


Szcr. XVII. 1. 2. ROOTS AND BARKS. 475 


and like the viviparous polygonum; but differs in this circumſtance, 
that in all thoſe, I believe, the flowers are barren in reſpect to bear- 
ing ſeeds, as thoſe are on the ſummit of the ſpike of polygonum vi- 
viparum; but in the aerial potato there was alſo a ſeed- bearing 
flower at the ſummit of the ſtem, and the ne roots only at the la- 
teral joints. I ſhould hope this proliferous variety by cultivation may 
become permanent, and give riſe to a new ſpecies, which may pro- 
duce both aerial potatoes and ſubterrancous ones, a twofold viviparous 
progeny. * | | 
The curling of the leaves of potatoes, which is attended with ſo. 
great a Ain hn of the quantity aud ſize of the new roots, is ſup- 
poſed to be owing to their continued propagation by ſubterraneous 
buds or root-wires, inſtead of by ſeed ; that hence they acquire he- 
reditary diſeaſes, like the canker or gangrene of apple trees, which 
have for one or two centuries been propagated by grafting the ſcions, 
as mentioned in Sect. IX. 3. 4. and XV, 1. 4. Hence by- ſowing the 
ſeeds of potatoes, and cultivating the roots thus produced, new va- 
rieties may probably be ſoon coquired, exempt from the diſeaſe of the 
curled leaf, and which may be as good in other reſpects as thoſe 
which have been too long propagated by their roots. Some have 
nevertheleſs affirmed, that they have ſeen curled potato-plants in the 
ſecond year from the ſeed ; and others, that they have ſeen numer- 
_ ous inſects on theſe curled leaves; and others, that the potato- root, 
the leaves of which are curled, remains hard, and leſs difloluble in 
the ſoil, which J have myſelf witneſſed. More obſervations are 
wanted to elucidate this ſubject, ee 
Another cauſe of the degeneracy of potatoes bas ariſen, I believe, 
1 . planting the leaſt inſtead of the largeſt roots, ſee Sect. XVI. 5. 
and which conſequently poſſeſs leſs vigorous vegetation, as buds and 
bulbs ſo exactly reſemble the parent plant. Thus the ſmall bulbs, 
which ariſe from tulip- roots, will produce a rather larger bulb an- 
nually for three or four years, as I am informed; but it is the large 
1 new 


new central bulb only, which will produce a flower the next ſum- 
mer, and another large central bulb like itſelf. See Sect. IX. 3. r, 
Another cauſe of the degeneracy of potatoes may ariſe from dividing 
the larger roots into too many ſets, which muſt deprive the embryon 
plant of much of its appropriated nutriment ; as the umbilical part 
of the root 18 generally thrown aſide by thoſe idly-ingenious diſſecters 
of it; for though the part, where the umbilical veſſels were inſerted, 
may not after the mature growth of the bulb appear to poſſeſs new 
veſſels from the ation. plants, ſuch as are ſeen on the lobes of a 
growing garden-bean ; yet, as it becomes decompoſed, it muſt ſup- 
ply mucilaginous or laccharine nutriment to the roots of the new 
plants. 

As the potatoes mite from ſeeds do not flower on the ſecond or 
third year, reſembling in this circumſtance the bulbs of tulips and 
 hyacinths ; theſe new roots, I am told, are ſold as early potatoes, and 
that they are forwarder in their growth from their being generally 
planted without being divided; and that they form their new roots 
3 as hex do not flower. To 1 pear the ſeeds of potatoes ſce 
The following method of planting whole potatoes is tad 
in Mr. Adam's Eſſays on Agriculture, and has a promiſing appear- 
ance. 

The idea,” ſays he, © which I mentioned bestes, alli. the 
culture of the Scotch and Anjou cabbages, might be ſucceſsfully ap- 
plied to that of potatoes. Let us ſuppoſe the ground, in which they 
are to be ſet, is properly prepared by plowing : let then the furrows 
be drawn in it at four feet diſtance all over the field, and crofled by 
other furrows at an equal diſtance. Where theſe interſe& each other 
lay in ſome dung from a wheelbarrow, extending from the point of 
interſection fourteen or fifteen inches each. way: let a man follow 
ing ſpread a little of the mould from the furrow. over the dung 
let a third hand put one whole ſound potato at the point of Dowd 


4 tion, Fi. 
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tion, and one in each furrow, at a foot diſtance from the centre, 
which will make five in all: a fourth hand ſhould now follow with 

a a barrow full of leaves, and lay them over the plants; ſhould then 

ſprinkle ſome mould Cy over them, and leave them. ſo. till the 
plants ſhoot. 0 


„ Thus the plants will occupy a ſpace gf i two feet each way, out 
of the four feet between the furrows; and the remaining intervals 
between the plants on each fide will alſo be two feet, which intervals 
I would horſe-hoe at the proper periods, firſt one way of the field, 
and then acrols, laying the mould upon the plants at each hoeing, 
ſo that the ſpaces which the plants occupied would by theſe means 
become little ſquare hills filled with roots; and the intervals be- 
tween being thus hoed and croſs hoed, would have the uſual good 
effects of pulverizing the ſoil, deſtroying the weeds, and preparing 
the land in the beſt manner poſſible for a crop of wheat.“ 
3. The ground artichoke, helianthus tuberoſus, ſeldom ripens its- 
ſeeds in cis country, aud might probably be much improved by 
uſing methods to ripen the ſeed, which are mentioned in Sect. XVI. 
3.4; and by thus producing new varieties; and the pignut, bunium- 
bulbocaſtanum, might probably by cultivation from the ſeed ſupply- 
an agreeable and POE root to be eaten like cheſnuts either raw or 
roaſted. 
4. The ſeeds of the common onion, allium cepa, Gs pro- 
duce no flower- ſtems the firſt year; but each ſeed produces concen-- 
tric leaves, which gradually form a large bulb below them with one 
or two, and ſometimes three, leſs internal bulbs, included within 
three or four general concentric coats, beſides the three or four coats 
appropriated to the individual bulbs, as deſcribed in Sect. IX. 34. 
On the next year ſome ſpecies of this genus produce bulbs after their 
flowers inſtead of ſeeds, as allium ſativum and magieum; 3 others pro- 
duce not only flowers but alſo bulbs, as allium moly, and ſpheroce- 
phalum. 1 the bulbs of theſe leaſt kinds of allium were planted 
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with deſign to produce other bulbs, and not to produce ſeeds; it is 
probable, that pinching off the flowers might enlarge the new bulbs, 
as the pinching off the flowers of potatoes ; and that by ſuch means 
a larger kind of bulbs of ſome of this genus might be procured. 
F. Another bulbous root, which might be well worthy cultivation 
in moiſt ground, is the orchis morio ; "which i is fold under the name 
of ſalep, aſter it has been prepared by firſt ſcalding it in hot water to 
detract the ſkin, aud afterwards by drying it in an oven; and which 
then affords a nouriſhing mucilage, which will long keep uninjured. 
And, if it was cheaper, Wind probably be brought into more exten- 
ſive uſe as a culinary eth, as mentioned in Sect. XVI. 3. 4. 
The orchis morio produces one large new root annually, and proba- 
bly ſome ſmaller offsets, as otherwiſe I do not perceive, how it could 


5 increaſe 1 in our meadows, as it does not ripen its ſeeds i in this coun- 


try. 
If the new root be taken away from the old one early in the year, 


it is affirmed, that the ſeeds will ripen in Sweden; which are other- 
wile in that country, as in this, always unprolifie ; this experiment 

might therefore be very advantageous to the cultivator. Another 
method of inducing orchis to bear prolific ſeeds may be by confining 
the roots in garden pots, which might be immerſed in a moiſt foil: 
and would probably bear ripe ſeeds; as the lily of the valley, con- 
vallaria, is ſaid to do by crowding its roots ſo much as to prevent the 
production of more of them, Amenet. Academ. Vol. VI. p. 120. A third 
method of procuring ſeed from orchis might be by cultivat.ng a few 
of them in a hot-houſe for that purpoſe. 

The root of the ſuow-drop, galanthus, if dug up in winter, and 
prepared in the ſame manner, might poſſibly ſupply a nutritious mu- 
cilage ſimilar to that of the orchis ; as I once boiled a few of them, 

and found on taſting them, that they had no diſagreeable flavour. If 
prolific ſeeds could . procured from this plant, it might be worth 

cultivation for the ſame purpoſes as the orchis; and the roots of the 
hyacinth, 
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hyacinth, I am informed, are equally inſipid, and might be uſed as an 
article of food; but the roots of crocus, which I boiled and taſted, 
had a diſagreeable flavour, and might probably therefore be infalu-. 
brious. 

Mr. Gmelin in his Hiſtory of Siberia aſſerts, that the roots of the 
lilium martagon are uſed as food in that country ; and it is probable, . 
that the root of the arum, though it be acrid in its raw ſtate, might 
ſupply palatable and ſalutary nutriment by cookery; as Mr. White 
aſſerts in his Hiſtory of Selborne, p. 43, that it is ſcratched up and 
eaten by thruſhes in ſevere ſnowy ſeaſons, and it is known ſoon to 
loſe its acrimony even by expoſing its dry powder to the air; we may 
aud, that the root of the aſphodelus ramoſus is uſed to feed ſwine in 
France, and that good ſtarch is obtained from the roots of: White 
bryony and of Ae de licta. | 

Other bulbous roots are propagated by floriſts with great attention 
for the beauty of their flowers, as tulips, hyacinths, lies, and many 
others. For an account of ſome: of theſe ſee Se. IX. 3. on the 
growth. of bulbs, and Sect; XIX. 3. 1. on the production of low ers. 


IT, Palmated or br anching. roots. 


13 The bulbous and tuberous roots already mentioned were either 
ſuch, as were primarily derived from ſeeds, as the turnip, carrot, . 
parſuip, radiſh, beet, ſalſafi z or ſuch as were ſecondarily derived 
from ſeeds, but immediately from bulbs or knobs ſimilar to them 


ſelves, as potatoes, ground artichoke, orchis, pig- nut. But the 


brau ching or lated roots, Which are uſed as food, or in medicine, 
or in the arts of dying, are ſeldom: produced immediately from ſeeds, . 
but generally from. preceding roots, and are hence the product not 
of annual but of perennial. plants; as the root of liquorice, gly- 
cyrrhiza ; of marſh, mallow, alcea; of rhubarb, rheum; and of mad 
der, rubia tiuctoria. . 4; 
The roots of. theſe perennial plants ſhootout: not only nel 
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ſtems with numerous flower-buds above ground, but alſo other new 
buds on their caudex, or upper part of the roots beneath the ſoil ; 
all which buds protrude their new caudexes not only over thoſe 
ſtems, but alſo over the old root-branches; and thus form annually 
a new bark over the old root, which remains alive beneath the 
ground, though the ſtem periſhes by the winter froſts. This happens 
exactly in the ſame manner as the bark of trees, which annually is 
produced over the old bark of the root as well as of the trunk ; but 
in trees the ſtem-bark as well as the root-bark ſurvives the winter, 
Hence theſe palmated or branching roots of perennial herbaceous 
plants, as of rhubarb, madder, liquorice, continue to increaſe in ſize 
by the ſuper-addition of an annual new bark ; but in four or five 
years the internal part begins to decay, and the roots therefore ſhould 
be taken out of the ground for uſe before that time. It is ſaid in the 
tranſactions of the Society for Encouragement of Arts, Vol. XVI. 
p. 226, that thoſe rhubarb roots, which were not taken up, till they 
| were ſeven or more years old, were moſt of them good for nothing 
from the decay of the Lana part of the root. The ſame 1s ſaid to 
| happen: to ſome bulbous roots, as the hyacinth ; and occurs in all 
thoſe roots, which are ſaid to be end- bitten, as a ems of ſcabius 
called devil's-bit. See Sect. IX. 3. 5. | 
They ſhould then be taken up in the winter 1 To before the 
new buds or flower-ſtems begin to acquire nouriſhment from the 
root, by which it would be deprived of a part of the nutritious, co- 
ouring, or medical matters; which principally reſide in the bark, or 
alburnum of ir. On this laſt account alſo theſe roots ſhould not be 
permitted to continue in the ground a much longer time than that 
above mentioned, though the internal or woody part of the root may 
not decay; as the woody part is leſs adapted to the purpoſes expect- 
ed than the bark and alburnum, which cover or conſtitute the nu- 
merous branches of the root. 
2. One method to increaſe the ſize of theſe palmated or branch- 
ing 
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ing roots may be by pinching off the flowers, as ſoon as they appear, 
when the ſeeds are not wanted; this I once ſaw practiſed on the 
rheum palmatum with apparent advantage, as well as on potatoes, as 
mentioned above; as more nutriment — thus be derived to the 
new buds forming on the roots. 


The colouring: matter fold under the name of annotta, or arnotta, 
which is ſaid to be obtained from the {kin of the kernel of the bixa 


of South America, or of the enonymus ſhrub cultivated in our gar- 
dens, is believed to be much adulterated with madder, rubia tis; . 


the root of which for the purpoſe of colouring cheeſe may be uſed 
inſtead of arnotta, and is to my knowledge a etfoftly barmleſs root, 
though it tinges the bones of young animals red, who eat it mixed 


with their food, and may be grown by cheeſe-farmers in their own 
_ gardens, as it is a very hardy Poren plant, and requires no art of 


cultivation. It may be uſed either by pounding the freſh root and 
boiling it in water, or by drying the root for the purpoſe of E | 


ing it, and afterwards bruifing and boiling it, 

For the cultivation of rubia tinctoria ſee Miller' 8 Gardener s Dic- 
tionary, who deſcribes with ſeveral plates the manner of growin g and 
of afterwards preparing this root in prodigious quantities in Holland ; 


and adds, ** that if the cultivation of madder was carried on properly 


in England, that it would not only fave to the nation the great an- 
nual ſum now expended in the purchaſe of it from the Dutch, but 
would employ a great number of hands, from the time harveſt is 


' over, till the ſpring of the year, which is generally a dead time for 


| labourers ; and the pariſhes might thence be much eaſed of the poor's $ 
rates, which is a conſideration well worthy public attention." 


The external part of the root of rubia tinctoria is coloured red, and 


its internal part yellow, which diſtinguiſhes it from moſt other roots, 
which are generally etiolated owing to their ſecluſion from the light; 


which liberates their ſuperfluous oxygen, which otherwiſe Ades 


them of colour as in bleaching, by uniting with their colouring mat- 
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ter, and converting it into a colourleſs acid, except where the colour- 
ing matter abounds in too great quantity. This etiolation of moſt 
roots is evidently owing to the want of light, becauſe many of them, 
as of white potatoes, become green if they grow above ground. 
3. The roots of ſome aquatic plants are uſed in medicine both of 
the bulbous and palmated kinds, as ſcilla maritima, ſquill or ſea- 
- onion, and the iris luteus, yellow water flag, and the acorus cala- 
mus, aromatic flag. Other aquatic roots are ſaid to have ſupplied 
food, as the ancient lotus in Egypt, which has been by ſome writers 
ſuppoſed to be the nymphæa nelumbo. Herodotus affirms in his En- 
terpe, that the Egyptian lotus grows in the Nile, and reſembles a 
lily; and that the natives dry it in the ſun, and take the pulp out of 
it, which grows like the head of a poppy, and bake it for bread, The 
white-flowered and the yellow-flowered nymphæa of our ponds and 
rivers has a palmated root ſometimes three inches in diameter, In 
Siberia the roots of the butomus, flowering ruſh, are eaten; both 
which well deſerve further attention, as they grow ſpontaneouſly in 
our ditches and rivers, which at preſent produce no eſculent vegeta- 
bles, and might thence become an article of uſeful cultivation. See 
Sec. X. 2. 3. 25 
Some other aquatic roots, as well as terreſtrial ones, might proba- 
bly become eſculent and nutritive by boiling or roaſting them to de- 
ſtroy their acrimony. Or it is probable, that a wholeſome ſtarch might 
be obtained from them, as from the roots of white bryonia, as is af- 
firmed by M. Parmetier, by the ſimple proceſs of grating the root by 
a bread-grater of tinned iron into cold water, and depriving it of its 
acrid mucilage by frequent cold ablution. And laſtly, that they might 
be ſo managed as to undergo fermentation either by previous germi- 
nation, or by adding yeſt to the juice expreſſed from them after 
boiling, and thus be converted into wine or beer, from which a ſpirit 
might: be diſtilled, or vinegar produced. See Sect. XI. 2. 5. 
4. The art of preſerving roots, when taken out of the ground, 
conſiſts 
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conſiſts either in keeping them alive during the winter without ſuf- 
fering them to germinate, as life prevents the fermentation or putre- 
faction of their juices ; or ſecondly, by depriving them of their water. 
For the firſt purpoſe the roots, whether bulbous or palmated, ſhould 
be kept in a degree of heat above the freezing point of. 32 ; ſince 
freezing them deſtroys their life ; whence they not only undergo a 
ſudden chhige* in their flavour and nutritive quality, but Jn tend. 
to. putrefd ion in conſequence of their loſs of life like tlie egos of 
animals. Nevertheleſs both vegetable and animal products, as fruits 
and fleſh, as well as roots, may probably long exiſt unchanged in a 
frozen ſtate 1 in ice-houſes; and if they are at length gradually thawed 
by covering them Win melting ice, or immerfing them in cold 
ſpring water, it is ſaid by Mr. Reaumure, who tried the experiment 
on apples, that they do not loſe much of their flavour, if they be af- 
ter wards ſoon made uſe of; otherwiſe, I ſuppoſe, as the froſt has de- 
prived them of life, they ſoon begin to undergo chemical changes. 
If theſe roots are kept in a degree of heat above 48, which is the 
heat of the internal parts of the earth, and conſequently of ſpring 
water, they are liable to germinate, as happen to onions and pota- 
toes in our ſtore-houſes duriug the vernal months. And if they be 
expoſed to a much greater beat, ſo as to deſtroy the life of the root, 
they ſoon run into feirhebtiticn or putrefaction, or become covered 
with mould; unleſs the water which they contain be quickly diſſi- 
pated by evapor ation. A friend of mine once ſent many ſtrikes of 
potatoes to'be dried on a malt-kiln, hoping by that means to preſerve | 
them during the ſummer ; but as the life of theſe roots was deſtroy- 
ed by the ee of heat, and only about half of their water evapo- 
rated, they om became ſo putrid after being returned intò his ſtore- 
room, that the ſtench of them was intolerable, and even. the ſwine 
refuſed to eat them; Nevertheleſs I believe, if the parts either of ve- 
getables or animals could be kept in an heat at or above the boiling 
: point of 212 in cloſe veſſels, ſo as not to ſuffer their fluid part to eva- 
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porate, that neither fermentation nor putrefactiou would enſue; but 
that they might be kept for years unchanged, as in the cold of 32. 

The degres of heat required for preſerving roots ſecure from froſt, 
and from the proceſs of germination, which is that between the de- 
grees of 32 and 48 of Farenheit's thermometer, may be well manag- 
ed by ſtoring them beneath the ſoil in dry ſituations, as in dry cellars, 
or in pits dug for that purpoſe, or even in barns; but this requires 
more attention than is uſually employed in the common manner of 
ſtoring potatoes, which are liable to be injured both by froſt and by 
germination, Theſe pits in a dry foil ſhould be covered with mate- 
rials, which conduct heat ill, and alſo with ſuch as might abſorb any 
putrid exhalations, which may occur, and thus check the progreſs of 
putrefaction, if it ſhould commence. 

Air is a bad conductor of heat, if it be confined over the ſurface of 
any body, but not ſo if it be perpetually changed; as it then carries 
away heat very rapidly, as any one may experience by being fanned 
on a hot day. Hence all ſuch materials as poſſeſs large pores or in- 
terſtices full of air, are bad conductors of heat; as blankets, faw- 
duſt, wood-ſhavings, or ſtraw ; and will thence preſerve the bodies, 
they cover, both from external cold and from external heat. But as 
charcoal in coarſe powder not only includes much common air in its. 
pores, but alſo has the property, eſpecially if recently burnt, of ab- 
forbing putrid exhalations ; and is alſo itſelf of an unperiſhable na- 
ture; it ſeems peculiarly adapted to the purpoſes above mentioned. 
Hence the heaps of potatoes, or carrots, or parſnips, or ground arti- 
chokes, or even the roots of turnips or of beets, and the heads of 
cabbages, and perhaps pears, and apples, as well as nuts, almonds, 
and walnuts, might be well preſerved in pits or cellars, or even in 
barns, if they were firſt covered with powdered charcoal an inch 
or two in thickneſs, and over that a covering of ſaw-duſt, and 
finally over theſe a thick impenetrable thatch ſtraw; whence a 
ſtore of provender for the winter months and the ſucceeding ſpring 
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may be preſerved from any degree of cold or of warmth much above 
or below that of the internal parts of the earth, in which ſeeds are 
known to continue for ages even without germination or decay. 

It is nevertheleſs neceſſary to dry many palmated. roots, when they 
are taken out of the ground, either becauſe they will not continue to 
live in our barns or ſtore- rooms, like the bulbous roots, or becauſe 

they require to be kept for ſome years in the ſhops of medicine. 
Some of theſe roots, as thoſe of rhubarb, are ſaid like the bulbous 
roots of ſcilla or {quill to contain five ſixths of their weight of water, 
and therefore require conſiderable care in the method of drying them; 
for unleſs they are prope.ly dried, they are liable to contract mould 
or mucor; which is a vegetable production, which will grow on pu- 
trefying materials without light or much air; but might be prevent- . 
ed from growing by the vapour of perhaps a realpoonfl of ſpirit of 
wine, as mentioned in Sect. XV. 2. 3. 
There is nevertheleſs ſome precaution deter i in endiaſicig the 
' moiſture of theſe roots, as they ſhould be placed in a ſituation, whore: 
they are ventilated as well as heated; for warmth alone is liable to 
forward the tendency of the ſaccharine and mucilaginous parts of 
them to paſs into fermentation or putrefaction, and thence to deſtroy- 
them ; as the alburnum or ſap-wood of timber trees is able to. de- 
cay by what is termed the dry rot. ne 

With this deſign drying houſes are conſtructed for the preparation. 

of madder, rubia tinctoria, as deſcribed in Miller's. Dictionary; and: 


the rhubarb of the ſhops has frequently large holes bored through it; | ; q 
which, it is ſuppoſed, were deſigned to paſs: cords through for the 9 A 
purpoſe of ſuſpending it to > dry, as it is conveyed. on camels. 1 . — 


warm climate. 

g. The cultivation of 1 morels, an unn 
phallus, lycoperdon, ſhould be here mentioned; as they are propa- 
gated by their roots. The fungi ſeem to conſtitute an iſthmus be- 
tween the two great continents. of nature, the vegetable and animal 
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kingdoms. 'The odour of a fungus, when burning, approaches to that 
of burning feathers; and all of them putrefy.like animal fleſh ; ſome 
of them as the phalicn impudicus, ſtink-horn, emits ſuch a putrid 
ſcent, as it grows, as to attract innumerable fleſn- flies to depoſit their 
eggs or ſpawn in it. And thofe muſhrooms, which are cooked at our 
tables, as well as the catchup, made by preſerving their juices in falt 
and water, poſſeſs an animal flavour. Of this laſt circumſtance I was 
told a remarkable inſtance, where a cook-maid in a family of invalids, 
who frequently wanted weak broth, perpetually deceived them by a 
mixture of a ſmall quantity of good catchup with thin gruel, and 
with only the addition of ſhred leaves of parſley, and a little ſalt. 
Another thing in which the funguſes differ from yegetables, con- 
fiſts in their growing perfectly well without light, which is ſo ne- 
ceſſary to the health of vegetables. The ſcarlet folds beneath the 
head of the common eſculent muſhroom are ſo like the gills of fiſh, 
that they have in our language obtained the ſame name. Theſe 

folds beneath the hat of the agarics, the pores beneath the boletus, 
and the thorny appearance beneath the hydnum, and the net-like 
pores of phallus, are all different means of expoſing a larger ſurface 
to the air; and therefore undoubtedly conſtitute the lungs of the 
funguſes, as leaves conſtitute thoſe of vegetables, and not their organs 
of reproduction, as ſome have ſuppoſed. 

The chemical analogy, which exiſts between ſome of the muſh- 
room tribe and animal matters, led Van Humboldt to inveſtigate 
their conducting power of what he terms the galvanic fluid, which I 
believe to be 3 a minute ſhock of the electric fluid; and he 
found, that morels and thoſe fungi, which in a ſtate of putrefaction 
emit a cadaverous animal ſmell, are equally g good conductors as real 
animal ſubſtances. Annals of Medicine for 1598, Edinb. Van Hum- 
boldt aſſerts further, that by chemical analyſis they approach like- 
wiſe to animal ſubſtances, as they contain much azote and phoſ- 
phorus. He allo aſſerts, that he converted morels into fat by means 
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of ſulphuric acid diluted with water, which experiment he thinks is 
analogous to that of Gibbes, and of the burying ground of the Inno- | 
cents, where fat was formed from. muſcular fleſh. Journal de mw” 
ſique, Vol. IV. p. 67. 

The fungi would hence appear to be animals without locomotion, 
whoſe lacteal veſſels are inſerted into the earth, like thoſe of vege- 
tables; but whoſe gills or lungs are covered from the light, like 

thoſe of animals, but expoſed to the open air like the leaves or lungs 
of vegetables. Another curious occurrence, which ſeems to aflociate 
them with animals, if the truth can be depended upon, is that ſome 


of them are of animal origin; as the common muſhroom. is ſaid cer- 


tainly to be procured. from horſe-dung, as mentioned below ; and 
may therefore have its embryon or early ſtate in the inteſtines of ani- 
mals, and its maturer ſtate in the ſoil or atmoſphere like other in- 
ſets, as the bot-fly, and perhaps the tape-worm, and aſcarides ? 
this production of muſhrooms is otherwiſe contrary to all known ana- 
| logy. Other fungi are found on the decayed parts of peculiar vege- 
tables, from which they ſeem to take their - origin, perhaps like 
worms in the inteſtines of animals, as the agaric of the oak, of the 
beech, of the elder ; the boletus of the beecks and of the WAGs * 
and many others mentioned by Linneus. 0 
The lycoperdon tuber, or truffle, grows under ground iche 
light, never riſing into day; and is n I (gala by only a 
paternal or lateral progeny, like the polypus of our ditches, and not 
by ſexual connexion, or ſeminal progeny. The truffle is hunted by 
dogs probably from its poſſeſſing ſomewhat of an animal ſcent, like 
the peripirable effluvia left upon the ground, by WAH they hunt 
their game or diſcover the foot of their Hain. 
The phallus eſculentus, morel, and the agaricus, muſhroom of 

various kinds, will grow without light in cellars, or on beds covered: 
with ſtraw ; and are alſo, I at propagated by a paternal or la- 
teral progeny only, and not by a ſexual or ſeminal one. 
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The roots, or ſpawn, or embryons, of the common muſhroom are 
ſaid by Mr. Kenedy and others to be certainly procured from horſe- 
dung laid unbroken in ſmall heaps under cover. It is aſſerted, that 
ina 1550 weeks during the ſummer months theſe roots will appear 
like white threads; which on breaking the lumps have the muſh- 
room ſmell, Theſe horſe-droppings are directed to be as little broken 
as poſſible, and to be laid about three inches thick on a hot bed of 
moderate warmth, conſtructed of alternate layers of tanner's bark 
and horſe-dung, and whoſe uppermoſt ſtratum conſiſts of tanner's 
bark about two inches thick. The bed is then to be covered with a 
little manure, and about three inches of good ſoil, and finally with 
a thick coat of ſtraw. The ſhed behind moſt hot-houſes is found 
to afford a convenient place for a muſhroom bed; as no light is re- 
quired, but only warmth, and occafional moiſture. See Kenedy on 
Gardening, Vol. II. for a particular account of this proceſs. | 

In the tanyards of Derby, I am well informed, that a production of 
muſhroom ſpawn always occurs in the path, where the horſe walks, 
which draws the rolling ſtone to grind the bark, which path conſiſts 
of powdered oak-bark and horſe-dung trampled together. Of this I 
| was in one inſtance an eye-witneſs, but whether the embryons of 

muſhrooms were derived from the oak-bark or horſe- dung v was not 
caſy to determine. 


Mr. Ferber, in his Travels through Italy, tranſlated by Raſpe, 

mentions the muſhroom-ſtone. He ſays the pietra fungaia is a 

white calcareous ſtalactite, or tuph-ſtone, dug in the limeſtone hills 
| bordering on Romagna, and endowed with the quality to produce in 
any 3 of the year eſculent muſhrooms, if kept in a moiſt cellar, 
and now and then ſprinkled with water. This quality is owing to a 
great many roots, or vegetable fibres, together with the muſhroom 
ſeeds encloſed in its ſubſtance, They are ala in ſome great houſes in 
Naples and Rome, I law an indurated mould from the ſame place 


that 
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„ 


that had the ſame quality, which was uſed by Nr. Fabriani in the 
mint of Florence.“ 5 
From this account the muſhroom⸗ſtone appears to conſiſt of a 
porous tupha, like that with which the houſes are built at Matlock 
Bath ; and which has been depoſited from the water. But a later 
writer has ſince analyſed one of theſe ſtones, but does not mention 
how long it had been uſed for the vegetation of muſhrooms, which 
might i in great meaſure affect the reſults of-his analyſis, Mr. Gadd, 

in the Stockholm Tranſactions, ſays, that this pietra fungaia deſcribed 
firſt by Ferber conſiſts of forty-five or forty-ſix bwadrehh parts of 
filiceous earth, and twenty of a calx of iron, with a little magneſia 
and vegetable alkali. Analytic. Review, Dec. 1798. 

; MY" this country the cellars would not be ſufficiently warm to pro- 
duce muſhrooms at any ſeaſon of the year ; but as this muſhroom- 


ſtone is of calcareous origin according to Ferber, it ſhews, that cal- 
careous earth is friendly to the growth of muſhrooms; and a ſimilar 


porous ſtone from the vicinity of Matlock Bath might probably be 
permeated in a ſimilar manner with the roots of them, as a conve- 


nient repoſitory of them to be raiſed into life occalionglly by warmth 


and moiſture, 


Some of the fungi are believed to poſleſs : an intoxicating quality, | 
and are eaten for that purpoſe by the peaſants in Siberia. One fungus 
of the ſpecies agaricus muſcarum eaten raw, or a decoction of three 


of them, produces intoxication for twelve or ſixteen hours, Hiſt. of 


Ruſſia, Vol. I. N ichols, 1780. The Oſtiachs alſo bliſter the {kin by 


a fungus found on birch- -trees, and uſe the officinal agaric for ſoap. 
Other fungi poſſeſs a juice fo acrid in their raw ſtate as immediately 
to bliſter the tongue, as I once experienced on taſting a minute drop 


of the juice of a large muſhroom, which on breaking the hat poured 


out a yellow juice, which became purple or blue in a few ſeconds of 


time on its being expoſed to the air; which I believed to be the 


fungus dclicioſus of Linneus; the acrimony of which might never- 
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theleſs probably be deſtroyed by a boiling heat. And it is alſo probable, 


that the common eſculent muſhroom may ſometimes diſagree from 
their being not ſufficiently ſtewed, or by the incautious mixture of 
ſome intoxicating fungi along with them. 

Otherwiſe thoſe in common uſe at our tables appear to ſapply a 
wholeſome and nutritive food, approaching towards an animal nature, 
Two or three kinds are faid to be eaten in France beſides the red- 
gilled ones which are eaten here; and it is probable many other 
kinds of fungi might be found agreeable to the palate, and whole- 
ſome food, if well boiled, Which might deſtroy their acrimony; and 
eſpecially thoſe which when broken have ſimply the agreeable ſmell 
of the red- gilled ones in common uſe ; and ſome of theſe, I ſuppoſe, 
might be eaten raw without 1 injury, as m_ people eat the red gilled 
88 
Beſides ſome muſhrooms with white gills, which when broken 
had the grateful ſcent of the common red-gilled muſhroom, and 
which were ſaid to be more delicious, I have known the peziza au- 
ricula, or ear-fungus, which was formerly an article of the materia 
medica under the name of Jew's ear, to be ſtewed and eaten in con- 
ſiderable quantity with impunity; and was eſteemed an agreeable ar- 


ticle at the ſupper- table. And as this was eſteemed a pernicious genus 


of fungi by Cluſins, it is probable, that many other funguſes might 
loſe thei: acrimony by the heat of ſtewing, and become wholeſome 
and agreeable food; which are at preſent in diſuſe from their diſ- 
8 acrimony in their raw ſtate, or from the bad character they 
have accidentally acquired. 

It ſhould be added, that cough thofe plants, which are 8 
to poſſeſs an alkaleſcent property, and to be liable to putrefaction 
ſooner than other vegetables, loſe a part of their acrimony by a boil- 
ing heat, as water-creſles, cabbages, onions ; yet that plants, whoſe 
acrimony is of a different kind, as ginger, capſicum, arum, do not 
become much milder by boiling. I this morning directed ſome leaves 

5 | of 
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of common ſpotted arum, and of arum ariflarum to be boiled, and on 
taſting them found my tongue and lips almoſt excoriated. The na- 
ture of this kind of acrimony has not been ſufficiently inveſtigated 
by the chemiſts, but probably depends on a fixed effential oil. 


11. Barks. 


t. The barks of the trunks of trees are Gimdlar to thoſe of their 
roots, and may be eſteemed a part of them, as they conſiſt of an in- 
tertexture of the veſſels, which deſcend from the plume of each in- 
dividual bud to the radicle of it, and conſtitute its caudex. The 
bark nevertheleſs of the root is furniſhed with lymphatics to abſorb 
water and nutritious juices from the earth, and is covered with a 
moiſter cuticle; while the bark of the ſtem is furniſhed with lym- 
phatics to abſorb moiſture from the air, and is covered with a drier 
_ cuticle ; the latter reſembling the external ſkin of animals, and the 
lymphatics, which open upon it; and the former reſembling the 
mucous membrane of the ſtomach, and its lacteals. 
As the ſap- juice riſes in all deciduous trees during the vernal 
months to expand their foliage, though probably in greater quantity 
in ſome trees than in others, it muſt conſiſt not only of ſugar and 
mucilage, as in the maple and birch, but of various other ingredi- 
_ ents in different trees, which have not been attended to; as appears 
from the taſte of their young leaves, as of oak or aſh. And as ſome 
of theſe materials reſide in the roots and ſap-wood or alburnum, ſo 
others of them may perhaps reſide in the bark, where they have been 
depoſited during the preceding ſummer, and become lignified by the 
warmth of the ſpring, or diſſolved by the moiſture abſorbed from 
the earth and air, and conveyed upwards to the opening buds ; 
whence it is evident, that the barks of trees ſhould be taken off for 
uſe in winter or in early ſpring, before their buds begin to expand ; 
as then a part of theſe nutritious juices, or of the other materials, 
which are e required for medicines, or in the arts of dying and tan- 
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ning, are in part expended on the young leaves; which generally 
poſſeſs the taſte and qualities of the bark, though in a leſs degree. 
It may nevertheleſs be obſerved, that all theſe aſtringent, or other 
materials, may reſide in the alburnum of the trunk or roots of all 
perennial vegetables, as well as in their barks; becauſe the young 
leaves, which pullulate on decorticated oaks, have the ſame bitter 
flavour as the leaves on thoſe, which have not been decorticated ; 
which may in part be derived from the bark of the root, which is ſtill 
in the ground, and be carried _ the Ins of the bony to the 
new buds. 
2. Hence the bark of oak-trees ſhould be taken off during the 
winter; but when the ſap- juice reſiding or aſcending in the veſſels 
of the alburnum becomes more liquefied by the warmth of the ſpring, 
or is mixed with more moiſture, and puſhed up with great force by 
the abſorbent veſſels of the roots, it oozes out in ſome degree be- 
tween the alburnum and the bark ; and thus the bark becomes ſo much 
more readily ſeparated from the ſap-wood ; whence this buſineſs is 
generally done early in the ſpring, and ſhould be performed as ſoon 
as this facility of detracting the bark appears, as mentioned in Seck. 
III. 5; becauſe this rely. of the germination of the buds continues 
' to. injure the bark, whether the tree be cut down or not; as the buds 
expand their foliage on new felled trees, as they lie on the ground. 
3. The interior barks of ſome trees, like the alburnum or roots 
above deſcribed, contain much mucilaginous or nutritious matter ; as 
the bark of elm, ulmus, and of holly, ilex ; and probably of all thoſe 
trees or ſhrubs which are armed with thorns or prickles, which are 
deſigned to prevent the depredations of animals on them, as the haw- 
| thorn, gooſeberry, and gorſe, cretægus, ribes groſſularia, ulex. The 
internal barks of theſe vegetables may be conceived to be their albur- 
num leſs indurated, and micht probably all be uſed as food for our- 
ſelves or other animals in years of ſcarcity, or for the purpoſe of 
fermentation ; as I doubt not but the inner bark of elm-trees, ul- 
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mus, detracted in the ſpring by being boiled in water might be con- 
- verted by the addition of yeſt into {mall beer, as well as the albur- 
num of the maple and birch, acer et betula; all which are now ſuf- 
fered to be eaten by inſets when thoſe trees are felled. 
For the ſugar, which is extracted from the vernal ſap- juice of the 
maple and birch, as well as that found in the manna-aſh, fraxinus 
ornus, ſeems to reſide during the winter months in the root or albur- 
num, rather than in the bark properly ſo called; and to become It- 
quefied, as above mentioned, by the warmth of the ſpring, or diſſolved 
by the moiſture abſorbed from the earth, and conveyed to the open- 
ing buds; but reſides ſolely in the roots of perennial herbaceous 
plants; and in the economy of grafſes, and I ſuppoſe of the ſugar- 
cane, it is depoſited at the bottom of each joint, which is properly 
the root of the ſtem above it, as ſhewn in Sect. IX. 3.1. 
Of theſe the bark of the holly not only yields a nutritious muci- 
lage, and thus ſupplies much provender to the deer and cattle in 
Need wood- foreſt by the branches being cut off, and ſtrewed upon 
the ground, in ſevere ſeaſons of froſt and ſnow; but contains a re- 
ſinous material, which is obtained by boiling the bark, and waſhing 
away the other parts of it. This reſinous 3 poſſeſſes a great 
adheſiveneſs to feathers and other dry porous bodies, and has 5 
obtained the name of bird-· lime, and much reſembles the caoutchouc 
or elaſtic reſin brought from South America, and alſo reſembles a 
foſſil elaſtic bitumen found near Matlock in Derbyſhire, both in its 
elaſticity and inflammability. Hollies may be worth cultivating for 
this material beſides the uſes of their wood, as I was informed, that 
thirty years ago a perſon, who purchaſed a weod in Yorkſhire, ſold to 
a Dutch merchant the bird. lime prepared from the bark of the numer- 
ous hollies for nearly the whole ſum given for the wood; which if it 
could be hardened might probably be ſold for the elaſtic reſin above 
mentioned. Whether this reſembles the nutritive reſinous material 


found 
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found in wheat flour, when the mucilage and ſtarch are waſhed from 
it, might be worth inquiry, as mentioned in Sect. VI. 8. 85. 
4. Other barks contain bitter, reſinous, aromatic, or acrid materials, 
which ſupply the ſhops of medicine, as peruvian bark, caſcarilla, 
cinnamon, and were deſigned by nature to protect thoſe vegetables from 
the depredations of quadrupeds or inſets. Hence many trees, and 
even the wood of them, after it is dried, and made into domeſtic fur. 
niture, 1s never devoured by worms, as the mahogany, cedar, cy- 
preſs ; and hence many plants, as the foxglove, digitalis, hounds- 
tongue, cynogloſſum, henbane, hyoſciamus, and many trees, are not 
devoured by any animals; as their juices would be poiſonous to 
them, or much diſagree with their ſtomachs, if their diſguſtful fla. 
vours to the noſe or palate did not prevent their eating them. The 
ſame defence of the vegetable kingdom from human digeſtion, except 
thoſe which have in long proceſs of time been ſelected and cultivat- 
ed, appears from the relation of ſome unfortunate ſhipwrecked tra- 
vellers, who have paſſed ſome hundred of miles along uninhabited 
countries almoſt without finding an eſculent vegetable production. 
5. Other barks contain reſtringent or colouring particles, employed 
in the arts of dying and tanning, as berberry, oak, and aſh, berber- 
ries, quercus, fraxinus. The art of tanning conſiſts in filling the 
pores of the animal mucous membrane with theſe reſtringent par- 
ticles found in ſome vegetables, which are believed to poſſeſs a qua- 
lity of ſhortening animal fibres. Thus when a long hair is immerſ- 
ed ſome time in a ſolution of the bark of oak, or of the galls pro- 
duced on its leaves by the punctures of inſets, the hair is ſaid to be 
| ſhortened. Whether this proceſs be occaſioned by chemical coagu- 
lation of the mucus, of which theſe fibres totally or in part conſiſt, 
or by capillary attraction tending to diſtend theſe fibres in breadth, 
and thus to ſhorten them, as a twiſted ſtring is ſhortened by moiſ- 
ture, has not yet been well inveſtigated. By thus impregnating the 
pores of animal ſkins with vegetable particles, they become leſs 
7 liable - 
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liable to putrefaction, as confiſting of a mixture of animal and vege- 
table matter, as well as much better adapted to many domeſtic or me- 
chanical purpoſes. | 
The art of dying conſiſts likewiſe in impregnating the pores of 
dry ſubſtances with a ſolution of the colouring matter extracted from 
vegetables by the capillary attraction of thoſe pores to the coloured 
folttion, And ſecondly, by a chemical change of thoſe colouring 
particles after they have been imbibed, and the water of the ſolution 
_ exhaled, by again ſteeping them in another ſolution, which may 
chemically affect the former. Thus as green conſiſts of a mixture of 
blue and yellow, it may be beſt produced by boiling the material de- 
ſigned to be dyed firſt in a decoction of one of theſe colours, as of in- 
digo; and then in that of another, as of the bark of berberry. And 
as a ſolution of iron becomes black when mixed with a decoction of 
oak -galls, by being in part precipitated ; it is probable, that the par- 
| ticles of this combination of a ſolution of iron with reſtringent matter 
may be larger than either of thoſe particles ſeparately ; and there- 
fore that, if a dry porous ſubſtance be immerſed firſt in a decoction 
of oak-galls, and after being ſuffered to dry, is then immerſed in a 
ſolution of iron, the black tinge will penetrate into minuter pores, 
and thus become more ine than if the ſubſtance bad been im- 
merſed in the black dye already prepared. 
6. Other barks are uſed for apparel, paper, cordage, and for 
many mechanical purpoſes, owing to the ſtrength and tenacity of 
their fibres, or to the fineneſs of- them; as hemp, cannabis; flax, 
linum; for the purpoſes of ſpinning and weaving; an art invented by 
Iſis, queen of Egypt, who ſeems firſt to have oulting ted flax; which 
was brought into Europe from the banks of the Nile. The bark or 
leaves of the papyrus, a flag of the N ile, was firſt uſed for paper; and 
the bark of the mulberry- tree is ſtill made into cloth at Otaheite and 
other ſouthern iſlands. 


The art of ſeparating the fire of the bark of plants, as they con- 
ſiſt 
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ſiſt of the caudexes of buds, or the connecting veſſels between the 
plumules and the radicles of them, is performed by ſoaking them ſome 
weeks in ſtagnant water; till the mucous membranes, which con- 


necdt theſe fibres, are deſtroyed by putrefaction; and afterwards by 


drying them, and beating off with hammers, what may ſtill adhere, 
Theſe fibrous parts of the barks of trees, as they contain no ſac- 
cbarine matter, like the alburnum, are much lets liable to decay than 
the ſap-wood, or perhaps than any part of the timber. Mauper- 
tuis, who went to Lapland to meaſure a degree of the meridian, ſays, 
that among the numerous trees which lay upon the ground deſtroy- 
ed by age, or blown down by the winds, many birch trees appeared 
whole, owing to the undecayed ſtate of their bark ; but crumbled 
into powder on being trod upon; and that the Swedes took the prac- 
tice from this of covering their houſes with this unperiſhable bark, 
on which they Fee lay ſoil, and thus polleſs aerial gardens. 
Voyages by Mavor, Vol. XII. 5 
7. To increaſe the quantity of bark it muſt be remembered, that 
the leaf · buds, or viviparous offspring of trees, as they form new buds, 
acquire new caudexes extending down into the ground, and thus in- 
creaſe the bark of the ſtem in thicknels but the flower buds acquire 
no new caudexes, but die, as ſoon as they have ripened their ſeed, 
and conſequently do not increaſe the thickneſs of the bark. Whence 
one method of increafing the quantity of the bark is to increaſe the 
number or vigour of the leaf-buds in contradiſtinction to the flower- 
| buds, which may be done by pinching off the flowers as ſoon as they 
appear; and as the bark becomes gradually changed into wood, this 
may be one method alſo of forwarding the growth of timber trees, as 


1 mentioned | in the next Section. 


8. The method of preſerving the bark of trees from moſs conſiſts 
in rubbing off that paraſite vegetable in wet weather by means of a 
hardiſh bruſh ; which is ſaid to be uſed with advantage on the apple- 
trees in the cyder countries ; and may at the ſame time give motion 
to 
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to the vegetable circulation, or forward the aſcent of their juices ab- 
ſorbed by the radical or cortical abſorbents. In dry weather the bruſh 
ſhould be frequently dipped in water. Waſhing the barks of wall- 
trees by a water-engine may alſo facilitate the protruſion of their 
buds in dry ſeaſons; and might poſſibly prevent the canker, if appli- 
ed to dwarf or aſpallier apple trees. Other paraſite vegetables muſt 
be occaſionally deſtroyed, where .they occur, as the Wabern, fungi, 
miſletoes; with the ivies and other climbers, as ſome kinds of lo- 
nicera, clematis, and fumaria, woodbine, virgin's bower, and fumi- 
tory. 
9. When a wad is made in the bark ſo as to expoſe the dikes 
num to the air, the upper lip of the wound is liable to grow faſter 
downwards, than the lower one 1s to grow upwards, owing to the 
former being ſupplied direQly with nutritive juices ſecreted Fam the 
vegetable Nood; after its ventilation, and conſequent oxygenation in 
the leaves; whereas the lower lip only receives thoſe juices laterally 
by moſculation of veſſels. Over theſe wounds the cuticle is liable to 
project, and to ſupply a convenient hiding place for inſects, which 
cither eat the new fibres of the growing rk, and perforate the al- 
burnum; or by their moiſture, their warmth, and their excrements, 
contribute to the decay of the alburnum, and prevent the healing of 
the wound, Theſe dead edges of the projecting bark or cuticle 
ſhould be nicely cut off, but not ſo as to wound the living bark, 
Plaſters of lime, or of tar with Tublimate of mercury, Fw been 
recommended to preſerve the wounded parts from the air, and from 
moiſture, and from inſects; but as all theſe materials are injurious 
to the fibres of the living bark, they ſhould be uſed with caution, ſo _ 
as not to touch the edges of the wound, but only to cover the al- 
burnum ; for this purpoſe white lead and boiled oil, mixed into a 
thick paint, or with the addition of ſublimate of mercury, or of ar- 
ſenic, or of ſpirit of turpentine, may probably anſwer the purpoſe; 
and may be of real utility on the wounds of thoſe trees, whoſe wood 
= SM contains 
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contains leſs acrimony, and is therefore more liable to be bored into 
and eaten by a large worm or maggot almoſt as thick as à gooſe- 
quill: which I Rare ſeen happen to a pear- tree, ſo as to conſume the 
whole internal wood, till the tree was blown down. 

In reſpe& to the caution neceſſary to be obſerved in not touching 
the living edges of the wounded bark with ſuch materials as may in- 
jure the tree by their abſorption, I remember ſeeing ſeveral young 
elm trees, which died by their boles having been covered, as I was 
informed, by quick-hme mixed with cow dung to prevent their be- 
| ing injured by horſes; and I have ſeen branches. of peach and nec- 
tarine trees deſtroyed by ſprinkling them, when in leaf, with a {light 
ſolution of arſenic, and others with ſpirit of turpentine. 

10, A more curious method of cure is ſaid to have ſucceeded, 
where the bark of a tree has recently been torn off even to great 
extent, and that is by binding the fame piece of bark on again, or 
another piece from tne ſame tree, or from one of a ſimilar nature, 
nicely adapting the edges of the bark to be applied to the edges of 
that, which ſurrounds the wound of the tree, which it is ſaid will 
coaleſce in the ſame manner, as the veſſels of the bark of an ingraft- 
ed ſcion unite with thoſe of the bark of the ſtock ingrafted on; 
which is ſtrictly analogous to the union of inflamed or wounded parts 


of animal bodies, as in the cure of the hare-lip, or the inſertion of 
the living tooth from one perſon into the) Jaw of another, or the fac- 
titious i of Talicotius. 

If the bark over the cankered parts of apple-trees could be thus re- 
newed by paring the edges of the mortified bark to the quick, and 
then nicely applying a piece of healthy bark from an apple-tree of in- 
ferior value, and ſecuring it with an elaſtic bandage, as a ſhred of 


flannel, it would be a very valuable diſcovery. 


Another method, where a branch of a valuable tree is in the pro- 
creſs of being deſtroyed by canker, might be by incloſing the can- 
| rad part, and ſome inches above it, in a 3 of earth pre- 
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viouſly 
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viouſly divided, and ſupported by ſtakes, and tied together round the 

branch; which might then ſtrike roots in the earth of the garden- 
pot, and after ſome months might be cut off, and planted on the 
ground, and might thus be preſerved, and produce a new tree; 


Which experiment I have this ſummer tried on two apple-trees, and 
believe it will ſucceed. 
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SECT. XVII. 
PRODUCTION OF LEAVES AND WOOD.. 


I. 1. Leaves are the lungs of vegetables. Graſſes propagated by their roots. Some. 
are viviparous. Joints of graſſes are ſucceſſive vegetables. And their roots. Ex- 
trat roots of twitch-graſs by a ſearifier with inclined teeth. Produce root. leaves 
for grazing, and ſtem-leaves for bay. Eat down the firſt tem. Cut graſs young 
for hay. Why young hay is liable to take fre. How to prevent it by flraw.. Eat 
low meadows late. Sow rye-graſs, trefoil, white clover, for ſucceſſive herbage. 
Other graſs ſeeds. Roll them in ſpring. Effects of froſt.. Uſe more water as in 
rice grounds. Sow thick. Heavy cattle ſhould be flall-fed. How to deflroy tuſ- 
 focks. How to make hay. 2. Some root-leaves eaten raw, Others previouſly- 
boiled, Upper part of ſome roots and of ſome ſtems eſculent. Aſparagus; Art of 
cultivation of root-leaves and ftem-leaves. Of mulberry- leaves. 3. Etiolation of 
leaves leſſens their acrimony. Etiolated flowers. Etiolated ladies. 4. Aromatic 
end bitteriſb leaves uſed as tea, as of ſuge. When to be gathered. Tea recom- 
' mended. g. Leaves uſed in medicine. Bog-bean inſtead of hops. Others for 
tanning, as oak, aſh, and alder leaves. Others for dying, as indigo and woad. 
6. Leaves will ferment and may make a kind of beer, Il. 1. Wood is produced 
from leaf-buds. To increaſe wood moiſten the trees. Scratch the bark, How to 
ftraighten crooked trees. Pinch off the flowers. 2. To render timber trees tall with- 
out knots, or crooked for ſhip-timber. Willows. Oztiers. Sugar-maple, Scotch 
firs. 3. Preſerve wood from lightning, aud from wood-peckers. 4. Woods differ 
in colour. Died in dying. Differ in medical and chemical properties. 5. Oar 
corrodes lead. Sap-wood rots under lead. How prevented. Whence the my/- 
teries of Free Maſonry. 6. Woods differ in their hardneſs and ſmoothneſs. Blocks 
for printing. 7. In their durability as cypreſs. Alder for piles. 8. In lateral 
cobefion. Hygrometer. Pendulum. . In ſpecific gravity. Rafts of hollow 
trunks, 10, In elaſticity. Bows, 11. How to tranſplant large trees, How 
| | | 10 
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0 prop them: 12, Time of felling timber after barking it, The concentric ringt 
of timber. 13. Pith is brain. Does not communicate from bud to bud, Sa-- 


goe from artichoke. From elder, 14, Boundary to. the growth of trees. Not 5 
40 coralline rocks. 


1. Of Leaves. 

* The buds of plants have already been ſhewn to be radividucr 
vegetable beings, and the leaves to conſtitute the lungs of each in- 
dividual bud. And laſtly, that the new bud in the boſom of each 
leaf is the offspring from the caudex- of that old bud, of Which the 
leaf conſtitutes the lungs. 

The leaves of gruen are of great conſequence, as they nouriſh 
many of our domeſtic quadrupeds; the cultivation of graſſes has 
therefore been much attended to. Many of theſe propagate them- 
ſelves more by their roots than by their ſeed; eſpecially where their 
ſtems are perpetually deſtroyed by the grazing of cattle, ſheep, or 
geeſe; and ſome of them are ſaid to be viviparous, as the feſtuca 
dumetorum, or feſcue graſs; that is, that they bear bulbs on their 
ſtems after flowering inſtead of ſeeds, which in time drop off, and 
ſtrike root into the vround, like the polygonum viviparum, and the 
allilum magicum ; 0 circumſtance i is ſaid to obtain in many al- 
pine 8 whoſe ſeeds are annually devoured by ſmall birds. 

The ſtems-of the grafles conſiſt in general of joint above joint 
without lateral branches; each joint of which ſeems to be a ſucceſ- 
ſive plant growing on the preceding one, and generated in the boſom 
of the leaf, which ſurrounds it; the ſtem may therefore be eſteemed 
a ſucceſſion of leaf-buds, till at length a flower-bud is produced on 
the ſummit, as ſhewn in Sect. IX. 3. 1. In ſome graſſes, as the 
agroſtis canina, or triticum repens, dog's-graſs, twitch-graſs, or 
couch-graſs, the root conſiſts of joints as well as the ſtem ; which 
may be conſidered as ſeparate individual plants, like the bulbs of po- 
tatoes, as every joint of theſe roots will grow into a new plant to the 
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great annoyance of the agricultor, which, when the ground is not 
hard, may be beſt, I believe, drawn out by a deep harrow, or by 
Mr. Cook's ſcarifier; as a plough turns them over under the ſoil, as 
it breaks them, and thus much increaſes their number by in a man- 
ner tranſplanting them. The teeth of the harrow, or ſcarifier, ſhould 
be inclined forwards towards the horſe for the purpoſe of lifting up 
the roots, and that it may not too eaſily riſe out of the ſoil; wa it 
ſhould be fixed by wedges or ſcrew- nuts to the wooden frame for the 
purpoſe of occaſionally lengthening them to adapt them to different 
ſoils, as the roots pierce deeper into leſs tenacious ſoils than 1 into ry 
ones. 

Hence it appears, that a plant of graſs conſiſts not only of a tuft 
of leaves ſurrounding the root, but that the three or four lower joints 
of the ſtem, as of a wheat-ſtraw, are ſo many ſucceſſive leaf-buds, 

which are generated by the caudex of the leaf, which ſurrounds each 
joint, and precede the flower-bud at the ſummit ; and that hence 
with the defign of producing much herbage for cattle, the propagation : 
of new haves from the root is principally to be attended to; but with 
the deſign of producing hay, or winter fodder, the leat-buds of the 
| ſtem are principally to be attended to, | 

For the former of theſe purpoſes the ſtem of graſs ſhould be eaten 
down as ſoon as it riſes ; whence more graſs leaves will ariſe from 
the root; as is well known to thoſe who eat down the firſt ſtem of 
wheat, when it is too luxuriant. For the ſecond purpoſe the. leaf- 
| buds, which conſtitute the ſtems of graſs, ſhould be cut down, be- 
fore the flower-ſtem at the ſummit has begun to ripen its ſeeds ; as 
at that time the ſweet juice lodged in the joint below the flower-ſtem 
becomes expended on the ſeed ; and the ſtem becomes converted into 
ſtraw rather than into hay. 

From hence it is readily underſtood, why thoſe paſtures, which are 
perpetually g orazed, are ſo much thicker or cloſer crowded with graſs 
roots than thoſe, which are annually mowed ; and why g P's cut 
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young makes ſo much ſweeter and more nutritive hay than that, 
which has ripened and ſhed its ſeed. And laſtly, why the hay from 
graſs cut young is ſo much more liable to take fire, if ricked too 
mot; becauſe the greater quantity of ſugar in the joints of the ſtems 
produces ſo violent a fermentation, when, it bas ſufficient water to 
diſſolve it, that it generates ſo much heat as to burſt into flame. 
This might beſt be prevented, where chopped ſtraw is deſigned to be 
given to horſes along with their hay, by laying alternately in the ha- 
ſtack a ſtratum of new hay and a ſtratum of ſtraw, or of clover and 
ſtraw z whence the rapid fermentation, which occaſions combuſtion, 
may be prevented, and the ſtraw may be rendered eaſier of digeſtion” 
by being impregnated with the fermentative infection, or Tons of the 
fermenting hay. 

The art of increaſing the quantity of leaves round the roots of 
oraſſes conſiſts in eating off the central ſtems by ſheep, or horſes, or 
cattle; early in the feilen as above mentioned; whence new ones 
are produced around the firſt joint of the ſtem thus bitten off, and 

from the diſtant horizontal root-wires of ſuch graſſes, as produce 
them. In low meadows it is hence doubly profitable to eat down the 
early graſs till about the middle of May, as in moiſt ſituations there 
is no Anger but a crop of hay will ſucceed; which by this me- 
| thod will be finer and more copious ; and at the ſame time ſome _ 
weeks provender of hay will have been ſaved by the uſe of the early 
graſs. 

On land intended the 1 as for ſheep, many 3 adviſe to 
ſow three kinds of vegetables, which may in ſome meaſure ſucceed 
each other in their growth. Mr. Parkinſon ſows four buſhels of the 
ſeed of rye-grafs, lolium perenne, ten pounds of trefoil ſeed, trifo- 
lium pratenſe, and ten of white clover, trifolium repens, on every 
_ acre; and adds, that the rye-grafs ſhould be eaten early, while the 
white clover is ſtill concealed i in the ground, and the trefoil makes 
only ſome ſmall appearance, That when the rye-graſs is eaten down 
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the trefoil ſprings up, and becomes food for the ſheep ; after which 
the white clover ſucceeds; and after this is conſumed, the rye-graſs 
again ſprings up, and ſupplies food during the winter months, if the 
Weather proves tolerably mild; and he further aſſerts, that a third 
more of ſheep at leaſt may be thus nouriſhed than by any other 
means. Experienced Farmer, Vol. I. p. 88. 

For the production of a meadow much ſuperior to thoſe commonly 
9905 Mr. Curtis recommends fix kinds of graſs and two of clover to 
be ſowed; the ſeeds are to be mixed together in the following pro- 
port ions. Meadow foxtail, alopecurus pratenfi is, one pint ; meadow 
feſcue, feſtuca pratenſis, one pint ; ſmooth ſtalked meadow-graſs, 
poa pratenſis, half a pint ; rough ſtalked meadow-grafs, poa trivialis, 
half a pint ; creſted dog's-tail, cynoſurus criſtatus, a quarter of a 
pant ; ſweet- ſcented vernal graſs, anthoxanthum odoratum, a quarter 
of a pint ; Dutch clover, trifolium repens, half a pint ; red clover, tri- 
folium pratenſe, half a pint ; theſe ſeeds are to be mixed together, 
and about three buſhels to be ſown on an acre in rows for the con- 
venience of hoeing them. About the end of Auguſt or beginning of 
September they ſhould be occaſionally weeded and hinged, and roll. 
ed in the ſpring, to preſs down into the ground ſuch roots as may 
have been raiſed by the froſt. 

Mr. Curtis thinks that meadow foxtail and rough talked meadow- 
graſs ſuit moiſt ſoils the beſt ; and that the 8000 ſtalked meadow- 
5 and creſted dog's-tail ſuit dry paſtures ; and laſtly, that the 
| aw feſcue, and the ſweet- ſcented vernal graſs, ſuit land either 
| moiſt or moderately dry; and gives the following order of their 
times of flowering. 1. Sweet- 8 vernal. 2 n foxtail. 
3. Smooth ſtalked meadow- graſs. 4. Rough ſtalked meadow-grals. 
5. Meadow feſcue, 6. Creſted dog's-tail. See Hall's Encycloped. is 
Art. Agriculture. | 

Not only new ſown n deſigned for meadows, but the larger 
graſſes, which have the names of corn, as wheat, oats, barley, may be 
advantageouſly rolled, when dry, after froſt, which by expanding the 
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water in moiſt ſoils leſſens the cavities, which are occupied by roots; 
and as roots or their branches are in general conical, they beeome - 
puſhed upwards ; and ſuch as are looſe riſe quite out of the ground, 
as is often ſeen to happen to the roots of the ſtrawberries, when a 
froſty night has occurred ſoon after their being tranſplanted. After 
a ſlight froſt the larger pebbles of a gravel walk are ſeen below the 
ſurface, as if they had ſunk downwards during the night ; whereas 
this is owing to a ſimilar cauſe, the expanſion of the moiſt ſoil or 
gravel an inch deep; but as the froſt had not penetrated ſo low as to 
| ſwell the ground beneath the large pebbles, theſe: had not been ite 
ed up like the {maller ones, or the wet ſand. 
Secondly, both to increaſe the quantity of leaves round the root, 
and to increaſe the ſize or vigour, as well perhaps as the number, of 
leaf. buds on the ſtem, a greater ſupply of water than uſual; where it 
can be done, would be advantageous; as is done to the, rice-grounds 
in warm countries in the early part of its growth, and as in flooding 
our own meadows occaſionally in the vernal months. Thus very 
moiſt ſeaſons are well known to forward the luxuriant growth of the 
herbage, and ſtems, in the cultivation of wheat, and to en. the 
ears later, and leſs prolific. 

Where plants are ſown for the purpoſe of 3 the firſt 7M 
liage, as graſſes or ſaint-foin, the ſeed ſhould be ſown thicker, than 
where the plant is grown for the purpoſe of producing ſeeds, as in 
wheat or peas ; becauſe the quantity of the firſt foliage will be greater 
in reſpect to number; and the central parts of the tuſſocks, as is of- 
ten ſeen in wheat and peas, when ſown too thick, will riſe, two or 
three inches higher in their conteſt for light and air, like the trees of 
thick planted. woods ; and will hence produce a lot ander paſture as 
well as a more copious one. 

To which ſhould be added, that the plants EY 3 ſemi, 
as ſaint-foin, lucern, red clover, receive ſo much injury from the 
trampling of heavy cattle, that they ſhould be mowed, and given to 
. | COWS 
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cows and horſes in their ſtalls ; which ſhould nevertheleſs have a 

yard or fold occaſionally to run into with the convenience of water ; 
and if ſtraw be chopped along with this green | food, it might be a 
cheap and a ſalutary edition. 

Where a piece of graſs Jand 1s overrun with tuſſocks of ſour graſs, 
which often happens near towns, I have been informed, that lime or 
coal-aſhes ſpread on them would render the graſs ſweeter, fo that 
horſes or cattle would eat it. But J ſuppoſe the more certain and 


advantageous management would conſiſt in mowing it frequently, 


and giving it to the horſes or cattle in the ſtable or ſtall; as believe 


they "will eat it greedily after it has been a few hours withered, and 


thus the land will not only yield more provender at preſent, but af 
ter a few mowings a ſweeter graſs will riſe in the place of that which 


was of a bad kind, or of too Jari growth; for which purpoſe it 


ſhould be mowed as near the ground as may be; or if it be frequent- 


Jy mowed during the ſummer, and left on the ground, ſome cattle 
will eat it, when it is withered to a certain degree; by which the 
diſagreeable flavour of it is probably leſſened or deſtroyed. 


The art of making hay conſiſts in evaporating about two thirds of 


the weight of it, as obſerved by Young and Ruckert. Dr. Hales 
found a ſun-flower plant, which weighed forty-eight ounces to loſe: 


thirty-ſix ounces by drying in the air during thirty days; and con- 


ſequently to have loſt three fourths of its weight. Vegetables to ap- 


pearance perfectly dry contain three fifths or three fourths of their 
weight of water; a part of which water Mr. Kirwan thinks is not in 
its liquid ſtate, but that it is by a loſs of much of its ſpecific heat in 
a great meaſure ſolidified. Kirwan on Manures, p. 37. Thus when. 
water is thrown on freſh quick- lime, a part of it unites with the 
lime, and becomes ſolid, giving out much heat; which converts. 


another part of it into ſteam, as mentioned in Sect. X. 4. 4. 


There are two methods of making bay practiſed in different parts 
9 of 
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of the country. In the more ſouthern counties the ſwarths are not 


turned over or ſcattered for a day, or two, or three, but remain as 
they were left by the ſcythe. In the more northern counties the 
hay-makers follow the mowers, and ſcatter the graſs immediately, 


or on the ſucceeding day. Perhaps a method between theſe may in 


general better ſuit this climate, 


Herbs collected for medicinal purpoſes, as well as flowers, ſhould 
be dried in the ſhade ; _ otherwiſe they become bleached, and loſe 


both their colour and their odour, by too great inſolation, and exha- 


lation, Now if the ſwarth of cut graſs be only turned over once a 


day for three or four days, the internal parts of it may be ſaid to be 
dried in the ſhade ; and afterwards if it be ſpread over the ground for 


only a few hours on a fine day, I ſuppoſe it would become hoy enough 


to ſtack, and have loſt conſiderably leſs of its nutritive quality. Some 
adviſe a chimney to be left in the center of a ſtack to prevent the 


hay taking fire, but there ſhould then alſo be culverts under the 


ftack to ſupply that chimney with air; which may be made by cut- 


ting three or four trenches in the earth, and covering them with | 
. boards or ſticks with their apertures expoſed to the wind in all di- 
rections. Perhaps the beſt way would be to make the ſtack narrow 
and long, and bent into a ſemicircle or creſcent to enable them the 


better to reſiſt the winds, inſtead of round or ſquare, though a greater 
ſurface would indeed be afterwards expoſed to the weather, and in 
ſome degree injured, by this mode of conſtruction. 

When the graſs is ſpread uniformly over the whole meadow, 


Which! is called edding, it will ſooner dry, as fo much larger a ſur- 
face of it is expoſed to the wind and ſun; but it ſhould certainly be 


put into ſmall cocks or wind-rows at night, eſpecially if the weather 
be moiſt ; becauſe it will otherwiſe receive much dirt and ſlime from 
the innumerable worms, which riſe out of the groundalways in moiſt 
warm nights, and generally when the ſurface is covered with moiſt 
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graſs at all ſeaſons; and when they retreat into their ſubterranean 
manſions in the morning, they are liable to draw in the ends of the 
graſs to ſtop up the apertures of their holes, and by that means pre- 
vent the centipes from following them into their homes, and deſtroy- 
ing them. See Zoonomia, Vol. I. Sect. XVI. 16. Whence much of 
the new hay becomes injured by the ſoil, they previouſly puſh before 
them out of their mines, and by that which adheres to the graſs, 
which was drawn in to ſtop the apertures of them, as well as by the 


lime, which they leave behind them on the new hay, which they 


paſs through or over. 
On this: account hay-cocks. ſhould be made as high as may be in 


proportion to their baſe, that leſs ſurface may be in contact with the 


ground, as well as that a greater ſurface may be expoſed to the air 
for a quicker exhalation of its moiſture, and for the _— of the 


better ſecuring it from accidental ſhowers. 


In wet Galena, I ſuſpect, the beſt method muſt conſiſt ; in turning 
over the rows of ſwarth every day or every alternate day, or making 
it into ſmall cocks, and turning them over in the ſame manner, that 


the rain may not injure the whole of it by paſſing perpetually through 


it, and waſhing away its ſaccharine and mucilaginous fluids ;, and 


alſo that the part next the ground, and the central parts of the cock 
or ſwarth, may not paſs into fermentation and putrefaction. And 


laſtly, when it can be put into tall cocks, as the weather becomes 


drier, it will not only fooner exhale its moiſture by the contact of 


the atmoſphere, but a beginning fermentation will ſet at liberty ſome: 
degree of heat, and thus contribute to dry it by increaſing the eva 
poration ; as the great heat generated in hay-ſtacks which have been 
finiſhed but one day or two, aſſiſts much to dry the whole ſtack in 


Moiſt ſeaſons, as is ſeen by the denſe ſteam, which ariſes from them. 


2. Many root-leaves are conſumed at our tables either in their raw 


ſtate, as thoſe of water-crefs, ſiſymbrium naſturtium, lettuce, lactuca 
VA muſtard, ſinapis, celery, apium; many others are previouſſy 


boiled 
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boiled to diminiſh their acrimony, and to coagulate their mucilage, 
as the root-leaves of ſpinach, ſpinacia, of cabbage, braſſica oleracea, 
and even of turnips, braſſica rapa ; along with theſe ſtem-leaves of 
many plants the flower-buds at their ſummits are eaten, as thoſe of 
mercury, mercurialis, and of ſome of the cabbage kind called bro- 
colt, braſſica italica. 5 

Many of theſe leaves not only conſiſt of a reſpiratory organ, but 
at the lower parts of them eſpecially, or in their ſtalks, there exiſts. 
a reſervoir of nutriment for the riſing flower- ſtem or for the ripening 
ſeed, as in rhubarb leaves, and in cabbage leaves, which is fimilar to 
that in the roots of other herbaceous plants, and which renders them 
both palatable and nutritive. Moſt of theſe concentric leaves are 
ſituated in contact with the earth, as thoſe of lettuces, lactuca, and 
ſalſafi, tragopogon. But others of them, as the cabbages, are placed 
on a ſtem at ſome diſtance from the ground; in the former the up- 
per part of the root or caudex is palatable and nutritious, as well as 
the lower part of the leaves; and ſome of them are of ſuperior fla- 
vour when boiled. In the latter the reſervoir of nutriment for the 
future flower - ſtem and ſeed conſiſts in the lower part of the ribs of 
the concentric foliage, as in the conceutrie leaves or lamina, which 
cover the bulb of the onion, or even in the ſtalks, as in cabbages, 
and artichoke, which are therefore not was eſculent, but palatable 

and nutritive. 
Other leaves are eaten in their early ſtate along with the ſtem, 
which they ſurround, as aſparagus, and the young ſhoots of ſpinach, 
and of ſome kinds of brocoli, and of mercury ; which laſt are ſome- 
times ſuffered to ſhew their flowers before they come to our tables, 
and are then treated of in Sect. XIX. | 
The art of cultivating all theſe conſiſts in ſupplying ha with 
abundant carbonic earth; and with abundant moiſture, as theſe are 
more friendly to the luxuriant growth of root- leaves or ſtem- leaves, 
than to the production of the flowers, or r ripening of the ſeeds, as ap- 
pears 
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pears by the too luxuriant growth both of herbaceous plants and of 
fruit trees in moiſt ſeaſons, 

Another method of forwarding the growth of the new leaves and 
| Nem-ſhoots of perennial e plants, as of aſparagus, is an- 
nually to looſen or turn over the earth around and above the roots, 
for the purpoſe of admitting air into its cells or cavities to convert a 

part of the manure or carbonaceous ſoil, with which they have been 
ſupplied, into ammonia, or into carbonic acid, and thus both to  af- 
ford them warmth and nutriment. 

Add to'this, that the leaves of trees may be increaſed in fize by lop- 
ping off the branches, by which means the remaining buds acquire 
more nutriment ; the black mulberry tree is thus kept low, and 
formed into extenſive ſhrubberies in China for the purpoſe of feeding 
filkworms, as obſerved by fir G. Staunton, who thinks the leaves 
are thus rendered both larger and more e and adds, that the 
aſh-tree is alſo ſometimes wiv for the ſame purpoſe. 

3. Another method of deſtroying the too great acrimony of leaves, 
beſides that of boiling them, conſiſts in ſecluding them from light, 
and is termed etiolation. This is chiefly practiſed on cellery, apium, 

by earthing it up nearly to the top of the plant; and on ſea-kale, 

_ crambe maritima, by covering the plant entirely with horſe- litter or 
ſtraw, as deſcribed in Sect. XIV. 3. 33 and on lettuces, and ahne, | 
by tying together the root- leaves with a bandage. 

In many a the central bud during its ly growth ſeems to 
be naturally in a ſtate of etiolation, as it is excluded from the light 
by the curvature of the ſurrounding foliage, as in cabbages, and par- 
ticularly in ſome ſpecies of aloe, which are ſaid to conſume nearly 
aà century in opening their numerous concentric foliage. Theſe etio- 
lated leaves, like flowers before the calyx is opened, are white; and 
the leaves become green, or the flowers of many other colours, when 

expoſed to the light, as explained in Sect. XIII. 1. 3. It is probable 
that the foliage of many other plants might be rendered eſculent by 

4 | thus 
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thus deſtroying their acrimony, and decreaſing the tenacity of their 
fibres by etiolation, as well as the leaves of celery; apium; and car- 
doon „einara; and of endive, cichorium endivia. . | 

A ſecluſion from the ſun's light and from air has an effect fome- | 
what ſimilar on animal badies, rendering them pale and weak, as 
may be ſeen in the etiolated young ladies of hive boarding ſchools ;, 
and in thoſe who paſs their waking hours in unventilated parlours. 
during more than half the night. 

4. Other vegetable foliage has been brought into very extenſive 
uſe infuſed | in hot water 95 its agreeable aromatic or bitteriſh fla- 
vour, as thoſe of foreign tea, thes': and of the aſh, fraxinus, of our 
own iſland, the leaves if which were collected, before they became 
expanded, and. ſold. after being dried for the inferior kind of Bohea 
tea in ſo great quantity as to occaſion an act of parliament to be paſſ- 
ed about forty years ago to lay a fine on any one, who ſhould have 
accumulated more W fifty pounds of aſh. leaves, which were not the 
produce of his own trees. The leaves of many other of our domeſtic 
vegetables, as of mint, balm, and ſage, mentha, meliſſa, falvia, have 
been infuſed in hot water as an agreeable diluent beverage. both in 
health and ſickneſs; the laſt of "which. the ſage, poſſeſſes a very 
pleaſant aromatic flavour; and if the infuſion be poured from the- 
leaves, before it has acquired too much of the bitter flavour, it is very 
grateful to the palate or ſtomach, and has been eſteemed ſalubrious: 
from high. antiquity to the preſent times, whence the. line of. Ho- 
8 — 
Cur moriatur homo, cul falvia creſcit in horto ? 


All theſe infuſions become nutritive, when drank with cream and 

fugar, and have certainly contributed to the health of the inhabi- 
. tants of this iſland by decreaſing the potation of fermented or ſpiritu- 
ous liquors ;. and to their morality by more frequently mixing the: 


ladies and gentlemen in the ſame ſociety, 
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IT he leaves of theſe plants, as well as the aromatic or bal ſamic buds 


of ſome other plants, as of myrica, gale; of tacamahaca, populus 


balſamifera; of balm of Gilead, amyris giliadenſis, and many others, 
ſhould be gathered at the time of their greateſt fragrance, as the eſ- 
ſential ahh which conſtitute their odorous exhalation, perpetually 
evaporate, as our ſenſe of ſmell informs us; and were apparently for 


the purpoſe of defending the plants from the RG of inſedts 1 in 


their ſtate of infancy. 
F. Other leaves have been aſed for medicinal purpoſes, and for the 


arts of dying and tanning, like the barks before mentioned; as the 
leaves of carduus dens eus cnicus acarna, as an emetic; thoſe of 
foxglove, digitalis purpurea, as an abſorbent in anaſarca; thoſe of 
bog- bean, menyanthes trifoliata, as a corroborant ; which laſt might 
probably ſupply the place of hops, humulus lupulus, in the. brewe- 
ries of malt-liquors ; and as it might be plentifully cultivated on 
bogey grounds, which are not at preſent uſed for other purpoſes, 


might be a cheaper bitter to the conſumer, and fave to the public 


3 more fertile ſoil for the cultivation of corn or other valuable 


vegetables. 
The leaves of teucrium e wood: ſage, are as bitter as 
thoſe of menyanthes, bog-bean, and have been uſed with ſucceſs, as 


I have witneſſed, in the cure of agues ; and, as it grows on dry barren 


ſoils, might poſſibly be cultivated to ſupply the place of peruvian bark 
in ſome "Eſeales, or to ſupply the uſe of hops in the breweries of 


malt- liquor. 


The leaves of oak- trees, quercus robur, and of e fraxinus 
excelſior, and of alder, betula alnus, even after they drop ſpontane- 
ouſly in the autumn, are ſaid to ſerve the purpoſe of tanning animal 
membranes, like the barks of the ſame trees ſpoken of in Sect. XVII. 
3. 5; and for the purpoſes of dying, the leaves of indigo, indigofera 


tinctoria; and of wood, iſatis tinctoria; and of weld, reſeda 5 
8 | | „ e 


* 
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have been much cultivated, and extenſively uſed ; and a ſpecies of 
polygonum is ſaid to be much cultivated in China for the ſame pur- 
poſes as indigofera by fir G. Staunton to which may be added the fo- 
liage of lichen fruQicoſus, or archil, a whitiſh lichen brought from 
the rocks of the Canary Iſlands, which gives a beautiful bloom to 
other colours, but is itſelf very fugitive. Linneus aſſerts in the 
Swediſh Tranſactions, that this archil moſs is to be found on the 
weſtern coaſts of England; and it is ſaid, that the archil i is now pre- 
pared by Meflrs. Gordens at Leith near Edinburgh from a ſpecies . 
found in the Highlands of Scotland. Encyclopedia Britannica. Art. 
Archil. The manner of cultivation and of the extraction of the co- 
louring matter from the leaves of theſe plants may be alſo ſeen in 
Renee s Dictionaire Raiſonne, and in Chambers's Encyclopedia. It 
it probable, that many other plants, as hedyſarum, ſaintfoin, or the 
broad thick leaves of phytolacca, might yield a ſimilar material to that 
of indigo, woad, and weld, if properly cultivated and prepared, as well 
as other kinds of moſſes or lichens to that above mentioned. 15 
The green colour of perhaps all vegetables, as well as of thoſe 
from which indigo and woad are produced, is owing to the blue fe- 
cula, which has been obtained for the dyers principally from thoſe 
plants; and to a yellow material, which is more fugitive or more ea- 
ſily decompoſed, which yellow may poſſibly be owing to iron. This 
blue fecula is ſimply obtained from indigo, as it ſubſides from the 
fluid, in which the plant is ſuffered to ferment; and is obtained from 
Woad along with the cellular parts of the leaves during their fermen- 
tation in water, and beaten into a maſs. It is vrobable. that the blueſt 
kinds of vegetables may contain the moſt of this fecula. | 
For Jomeſtic purpoſes the juice of the ſage-leaf, ſalvia officinalis, 
has been uſed both to give colour and furor to cheeſe; and the 
juice of ſpinach is employed, I am informed, to colour the green uſ- 
quebaugh, a favourite dram with the Iriſh vulgar. And it is proba- 
ble, that the leaf of the vine, which bears purple grapes, might give 


30 © a ſimilar 
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a ſimilar colour and aſtringent taſte to our domeſtic wines, as the 
ſkin of the ſame grape gives to the foreign wines made from it 
ſince the leaves of this vine always become quite red in autumn, be- 
fore they fall, probably by the concentration of their acidity, as 
their water evaporates unſupplied; as all blue vegetable juices be- 
come green by an admixture of alkali, and red by that of an acid. 

6. Another uſe for which leaves are collected by ſome gardeners, 
as they fall in autumn from any kinds of trees, is for the production 
of heat by fermentation in hot- houſes, or melon- frames, inſtead of 
oak · bark, after its bitter particles have been much extracted by the 
tanner; and it is probable, that many leaves might be ſelected, as they 
Will thn undergo fermentation, which might afford a abus 
drink like ſmall beer without any diſagreeable flavour, or unwhole- 
ſome material; which now ſerve e for manure when gathered 
into heaps, or by their flow decay on arable lands; or eneumber the 
graſs lands, they fall upon. 5 


11, of Woods. 


1. The leaf. buds of trees producing a viviparous offspring acquire 
new caudexes, extending from the branches to the ground, and the 
intertexture of theſe caudexes forms the new bark over the old one. 
But the flower- buds acquire no new caudexes down the bark, as 
their oviparous progeny does not adhere to the fide of the parent 
bud, but falls down when mature, and ſtrikes root into the ſoil. 

Now as the bark of trees is thus produced along with the leaf- 
buds, and as it annually becomes alburnum or ſap-wood ; and that 
ſap · wood gradually loſes all vegetable life, and becomes heart-wood, 
it follows, that the art of forwarding the growth of the wood of 
trees muſt conſiſt in producing and nouriſhing the leaf-buds., 

For this purpoſe the roots of trees ſhould be ſupplied with rather 
more water, than they generally poſſeſs in their moſt natural ſtate, or 


the branches ſhould be ſprinkled by a water engine; as moiſture fa- 
cilitates 
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cilitates the production of the new caudexes of the leaf-buds proba- 
bly by leſſening the coheſion of the cuticle, or mechanically relax- 
ing it, like ths i cuticle of our hands when long ſoaked: in water, as 
well as by ſupplying them with more nutriment. | 

It may ſometimes occur, that the cuticle of trees, or exterior bark, 


may adhere too ſtrongly, and by not opening in cracks confine the 


growth, or prevent the production of the caudexes of the new buds. 


There is annually a new cuticle produced beneath the old ones, as 
well as a new bark above the old ones; hence ſome trees have as 
many cuticles as they are years old, others caſt them more eaſily, as 


a ſnake caſts its cuticle. When a number of cuticles thus exiſt one 


over another, it is uſeful to ſcratch them longitudinally, which will 


admit the new bark beneath, conſiſting of the caudexes of the various 
buds to ſwell out, and form a line more prominent than the other parts 


of the trunk of the tree. If crooked young trees be thus ſcratched in- 


ternally in reſpect to the curvature, and this. repeatedly, I am in- 
formed, that they will gradually become ſtraight, by thus encourag- 
ing the. growth within the curvature more than on its convex fide, 


Another method of increaſing the number and vigour of the leaf- 


buds, and in conſequence of enlarging the wood of a tree, conſiſts in 
pinching off the flowers, as ſoon as they appear; as the nouriſhment 


is thus ſupplied to the leaf-buds by the inoſculation of the veſſels of 


the bark, which otherwiſe would have been expended on the flowers, 
fruit, and ſeeds. The truth of this circumſtance is not only coun- 
tenanced by gardeners, who pull off the flowers of fruit-trees lately 
planted to encourage their growth, but alſo from the appearance of 


ſickly trees; which are liable to periſh, when in flower. In this caſe 


it often happens, that, after the flowers fade, ſome of the leaf-buds 
continue to expand, or new ones put out, owing to the ſupply of 
nutriment not being now expended on the flower s. 


2. As tall timber trees without branches, and conſequent knots i in 


the timber, are moſt valuable except for ſhip- building, this may be 
3 0 2 certainly 
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certainly effected by planting them near each other; as then the 
powerful conteſt with each other for light and air propels them up- 
wards, inſtead of producing many lateral branches; as may be ſeen 
in many woods, which have not been too much thinned. For this 

purpoſe ſome have planted trees of leſs value though of. quicker 
growth, as pines, amongſt oaks; which may be pruned or lopped, 
if they ſhade the oaks too much, and may be finally removed, when 
the oaks are crowded by them; whence ſingle trees ſeldom grow fo 
tall as thoſe in woods, and appear ſtunted, as it is called; which 1s 


25 generally aſcribed to the cold ſeaſons, or to their being expoſed more 


to the winds; which may perhaps ſometimes happen in this nor- 
thern climate; or where trees are expoſed to inſalubrious air, as near 
the ſea; or exiſt | in colder aituations, as on the ſummits of moun- 
tains. | 
Something ſimilar to this may be ſeen in tuſſocks of an or 
where too many ſeeds of wheat have been ſown near together. The 
central part of the knot of wheat or graſs grows much taller than the 
external part, ſo as to give it a conical figure; which has been by 
ſome aſcribed to the central part having been ſheltered from the cold 
by the external ring, but is more penerally owing to the ſtrug ssle of 
the internal ſtems for the acquiſition of light and air. 
The Society of Agriculture at Copenhagen has propoſed prizes 
concerning the cultivation of timber for ſhip-building. One queſtion 
is, whether the neceſſary form and degree of flexion can by any means 
be given to growing timber without injuring it? This 1 imagine 
may be done by indy ſcratching the external bark or cuticle ei- 
ther longitudinally or horizontally on the ſouth ſide of the part of a 
tree, which is wiſhed to be curved, as the ſouth fide of trees are 
known to grow faſter annually than the north ſide, as is ſeen by the 
greater thickneſs of the concentrie rings of a tree, when felled and 
wed into blocks ; and becauſe the cuticle bounds the lateral growth 


of the trunks of trees, as the ſkin of animals bounds the th of 


the 
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the cellular parts vineath it ; and hence that fide of the tree, where 
the cuticle or exterior bark is frequently ſcratched through, will be- 
come larger than the other fide of the tree, and tend to bend it into 
a curve with the ſcratched fide outwards, Trees alſo on the outfide 
rows of woods will ſpontaneouſly bend outwards for light and air, 
and may I ſuſpe& be more eaſily formed into proper curves by the 
method above propoſed. And where trees in a wood are at a proper 
diſtance from each other, they may forcibly be bent-by cordage to- 
| wards each other, and then by wounding the exterior and interior 
bark longitudinally, or perhaps horizontally alſo on the exterior fide 
of the curved part of the tree, they may be brought into almoſt any 
degree of flexure, which they will afterwards preſerve as the tree 
advances. Ee DEED ny : 
Some of the quicker growing trees may be more valuable to the 
planter than oaks, and ſome in different ſoils are more valuable than 
others; as willow-trees in the hedge-rows in moiſt grounds are ſaid, 
if headed once in ten years, on an average to produce each of them 
one ſhilling a year. Perhaps the ozier for baſket making may be ſtill 
more advantageous in low grounds; there is a valuable paper on the 
planting of them and the choice of the kinds of them in the Tranſ- 
actions of the Society of Arts, Vol. XVI. p. 129, by Mr. Phillips. 
Perhaps the ſugar-maple may alſo be cultivated in this climate to ad- 
vantage on many barren commons, as on Cannock Heath. And cer- 
tainly pines, as Scotch fir, might in theſe ſituations ſucceed aſtoniſh- 
ingly, as appears by the tations of Mr. Anſon on the barren moun- 
tains near his ſeat in Staffordſhire; and alſo from the plantations of | 
the marquis of Bath at the foot of Wiltſhire Downs near War- 
minſter, whoſe ſteward, Mr, Davis, has given a valuable account of 
the profit of planting Scotch fir in e to other timber trees; 
and finally aſſerts, that although fir-timber is worth individually 
more per tree than oak or beech of the ſame ſize, theſe trees will ne- 
vertheleſs grow faſter and thicker together than any other trees, Four 
frirs 
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firs will grow, where but one oak or beech wall grow; for firs are 
the better, and deciduous trees the worſe, for being crowded.” I ſup- 
poſe becauſe the branches of the latter are valuable; but the former is 
injured by the knots left in the trunk, where large branches have 
exiſted. Tranſ. of Society of Arts, Vol. XVI. p. 128. 

Mr. Davis adds further, I ſuppoſe from his own obſervation, that 
s the chalk-hills in Hampſhire are peculiarly proper for beech ; the 
flint y loams and clays of the ſame county for oaks and aſh; the 

moſſy ſteep ſides of the Wiltſhire Downs for hazel ; the rugged and 
almoſt naked rocks of Mendip in Somerſetſhire near Chedder pro- 
duce the lime-tree and the walnut in the greateſt luxuriance; and 
on the higheſt parts of the ſame Mendip hills, where no other tree 
can ſtand the ſea- breeze, ſycamore flouriſhes as well as in the moſt 
fertile vallies. But taking into conſideration the general demand of 
countries, and the peculiarities of different ſoils, no kind of e 
ſo generally profitable for planting in coppices as ath.” 16. ; 

3- Another thing concerning timber-trees, which ought to be at- 
tended to, is the injury, they are liable to receive from lightning ; 
which, I am informed, 1s much more frequent than is generally "Su 
poſed ; - inſomuch that in felling moſt woods, eſpecially thoſe which 
grow in wet ſituations, very many of the trees are found to be crack- 
ed longitudinally to the great injury of the timber; to prevent this, 
pointed wires, as thick as a gooſe quill, ſhould be attached to a few 
of the talleſt trees of all e woods reaching above their ſum- 
mits, as conductors of lightning. Add to this that the holes made by 
wood- peckers, I am told, are very numerous, and do much ij injury to 
the timber of our foreſts, which can only be prevented by deſtroy- 
ing that beautiful and ingenious bird. _ 

4. Woods differ from N other in many reſpects, aid are there- 
fore uſed for many other purpoſes beſides mechanical ones; as in 
colour ; whence particular woods are choſen for their beauty in the 
conſtruction of the furniture of houſes, as roſe-wood,' aſpalathus; 


3 | ©. others 
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others are uſed in the art of dying, as the Campechy wood, hæma- 
toxylum, and ſaunders, ſantalum, and pterocarpus; and ſeveral 
others. Other woods differ in their medicinal properties, as guaicum, 
quaſſia, Campechy wood, and ſaſſafras. Others differ i in their che- 


mical properties, affording eſſential oils, as oleum rhodii, and 


turpentines or balſams, 5 tar; and in their reſtringency, as the 


oak. 5 e | FE pk. = 

5. The oak probably contains much gallic acid, ſuch as has been: 
extracted from the galls occaſioned on ele leaves by the punctures 
of inſects; whence 1582 boards are ſaid to corrode the ſheets of lead, 


which are laid on them, and are hence believed to be improper for 


the gutture - boards on the roofs of houſes. But the ſap- wood, or ex- 


en part of all timber, I ſuſpect, muſt be improper for this pur- 
poſe on another account; as, when confined from much air by the 


ſheet of lead over it, it muſt lie for many months in the year in: 


that ſtate of moiſture, which will favour the fermentation- of the. 
ſaccharine matter, which all ſap- wood contains; and will thence be 


ſubject to the dry rot, as it is called by architects. This may be long 
prevented by leaving proper holes in the walls on all ſides the build- 


ing immediately under the roof, as has been generally done by thoſe 


itinerant bodies of architects, who ſhewed ſuch prodigies of genius in 


the conſtruction of cathedrals in this iſland, and all over Europe ; and. 
whoſe ſecret. identifying words, and confederate figns, which were: 


neceſſary to them in foreign countries, whoſe language they had not 
time to acquire, ſeems to have given origin to the modern myſteries 
of Free-maſonry. 

The rot of wood might probably bo entirely. prevented. by ſoaking 
dry timber firſt in Lime-wrater, till it has abſorbed as much of it as 


may be; and then after it is dry by ſoaking it in a weak ſolution of 6 


vitriolic acid in water; which will unite with the lime already. de-- 
poſited in the pores of the timber, and convert it into gypſum ; which: 
1 ſuppoſe will not only preſerve it from decay for many centuries, if 

io itt 
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it be kept dry, but alſo render it Iſs inflammable, a circumſtance 
worthy attending to in the conſtruction of wood-built houſes. I alſo 
conceive that beams ſo impregnated would be leſs liable to ſwag, 
and boards ſo prepared leſs liable to warp. In the immenſe falt. 
mines of Hungary many large wooden props, which ſupport the roof, 
and are perpetually molltcned with ſalt- water trickling down them, 
are ſaid to have ſuffered no decay for many centuries. 
6. Woods alſo differ from each other in their hardneſs, or the 
general coheſion of their particles, whence one kind of timber has 
obtained the name of iron- wood, fideroxylum. Others differ in the 
fineneſs of their conſtituent fibres, which ſhew a beautifully ſmooth 
poliſh, when planed, as roſe-wood, aſpalathus. 

Where theſe two properties of hardneſs and ſmoothneſs al to- 
gether, as in box, buxus ſempervirens, the wood muſt be peculiarly 
valuable for the purpoſe of making wooden printing blocks, ſo well 
managed at this time by Mr. Bewick of Newcaſtle in his books of 

Natural Hiſtory of Quadrupeds and Birds. 

7. Other woods differ in their durability, as cyprita, cedar, maho- 
gany, are ſaid to be indiſtructible by time, or by the depredation of 
inſets, The wood of the cedar of Bermudas, Juniperus Bermu- 
diana, in which black-lead pencils are incloſed, is ſaid not to be eaten 
by either aerial, terreſtrial, or marine inſects, and is thence uſed in 
the Weſt Indies for building veſſels, whoſe bottoms are not pene- 
trated by ſea-worms. The unperiſhable cheſts, which contain the 
Egyptian mummies, were of cypreſs, as well as the coffins in which 
the Athenians are ſaid by T hucydides to have buried their heroes. 

The gates at St. Peter's at Rome, which had laſted from the time of 
| Conſtantine to that of Pope Eugene the fourth, that is eleven hun- 
dred years, were of cypreſs, and had at that time ſuffered no decay. 
Of theſe ſome are believed to endure longer in water than others, 
as alder, betula alnus, and is therefore eſteemed preferable for piles 
to guard the banks of rivers. But Mr. Brindly, the conduQuor of the 
1 grand 
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grand trunk canal, aſſured me, that he believed from obſervation, 
„that red Riga deal, or pine-wood, would endure as long as oak in 
all ſituations,” owing perhaps to its being lo full of reſin or turpen- 
tine. | 

8. Other woods differ in the degree of the lateral adheſion of their 
longitudinal fibres, as the Are wos or deal, pinus, whence the tim- 
ber readily ſplits by wedges. As the moiſture of the atmoſphere is 
abſorbed into the pores of the dry cellular membrane, whch connects 
the longitudinal fibres of theſe woods, more than into thoſe of the 
Jongitudinal fibres themſelves, they become much more dilated la- 
terally than extended longitudinally, by the change of a dry atmo- 
ſphere to a moiſt one; whence by joining pieces of deal cut croſs-wiſe 
into a rod of ſome feet in length, a very ſenſible creeping hygrome- 
ter was made by Mr. Edgeworth, deſcribed in the Botanic Garden, 
Vol. II. note on Impatiens. And as this wood 1s not liable to be 
much extended by low degrees of heat, when it is impregnated with 
boiling oil, or covered with varniſh, to prevent the acceſs of aerial 
moiſture, the pendulums of time-keepers have been conſtructed of 
it, which have not perceptibly lengthened | in any variations of the 
heat or moiſture of the e , 

9. Another circumſtance of great conſequence, in which woods 
differ, is their ſpecific gravity, as many of them will ſink in water, 
as oak after it has been long moiſtened ; and others will ſwim with 
much of their contents above water, as deal, and hence have been 
uſed for the conſtruQion of rafts for the purpoſes of rude naviga- 
tion; and which are now faid to be conſtructed in France as engines 
of war, probably for the deſign of ſuddenly landing troops, horſes, 
artillery, and proviſions, from the ſhips of invading armies on danger- 
- ous ſhores, and for the certainty of re-embarking en Thils ne- 
vertheleſs can not carry great burthens ſimply by their ſpecific le- 
vity ; but if each piece of timber could be made hollow, and rendered 
water-tight, ſo as to contain air, which might probably be done by 

1 3X boring 
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boring them, and plugging up the ends; or by joining thick boards 
together by means of paint and flannel, or caoutchouc, ſo as to con- 
ſtruct long ſquare wooden troughs filled with air, perhaps eight 
or ten inches diameter within, and twenty or thirty feet long. If the 
junctions of theſe could be rendered water- tight, and a number of 
ſuch hollow trunks could be chained looſely together, and laid 
croſs-wiſe three or four times over each other, they might carry very 
large burthens, n not cally to ve . by ſtorms, or funk * can- 
non ſhot. 
10. Another difference of the longitudinal fibres of ticuber conſiſts 
in their degree of elaſticity, a Ft LEM of much greater conſe- 
| quence to our anceſtors in reſpect to the art of war than to the pre- 
ſent generation ; as their bows for dicharging arrows, and the cata- 
| pale, or engine for throwing ſtones, Jepended on the recoil of rods 
or beams of timber forcibly bent into a curve. For the conſtruction 
of bows the yew-tree, taxus, was uſed in this iſland, and was plant- 
ed in church-yards, probably for the purpoſe of ſupplying the youth 
of the pariſh with bows, that they might become expert in the uſe 
of them; many of which have acquired extreme old age, and I remain 
to this day. 
11. When tall trees are deſigned to be tranſplanted for the pur- 
poſe of ornamenting a ee it is proper to dig a circular 
trench round them two or three feet deep in the Ei ſpring ; 
whence many new roots will ſhoot from thoſe, which have. their 
ends cut off, and thus the ball of earth will be better held together, 
when the tree is removed in the ſucceeding autumn, and the tree 
by having previouſly produced ſo many more fine abſorbent radicles 
will be more certain to grow in its new fituation. 
Hence when new waſted fruit- ſcions on young ſtocks are deſigned 
to remain a few years in the nurſery, before they are debated for 
fale, ſome provident gardeners I am told tranſplant them every two 
years, that the root-fibres may be more numerous in a ſmall com- 


paſs, 
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paſs, which occaſions them to grow, when finally tranſplanted, with 
more certainty, and with greater vigour. ” 

As tranſplanted trees ſhould not be ſet too deep i in the ground, 
as their growth is then always much checked, as explained in Sect. 
XV. 2. 4. they generally require ſome kind of props to prevent 
them from being overturned, or much ſhook by the winds, before 
they have ſufficiently extended their roots, As the bark is the only 
living part of the tree, it is liable to receive much injury from its 
contuſion by the prefſure of the props againſt it, or by the ſtrangu- 
lation of the bandage which holds it to them. Hence as the inter- 
nal wood of a tree is not alive, I remember many years ago, that 1 
faſtened one prop by a ſtrong nail to each fruit-tree of a ſmall or- 
chard, which I then planted ; ; and found the tree ſupported with 
much leſs apparent injury than in the uſual manner by three props | 
and adapted cordage. | 

12. The time For felling timber has generally been in the winter 

ſeaſon, when labourers could beſt be ſpared from other rural em- 
ployments, and from the architecture of towns; but it was long 
ago obſerved by Mr. S. Pepys in a paper publiſhed i in the Philoſoph. 
Tranſat, Vol. XVII. p. 455, that the beſt time for felling oaks for 
ſhip-building was after having taken off the bark in the early ſpring, 
and having ſuffered the new foliage to put forth and die. For by 
the pullulation of the new buds the ſaccharine matter in the ſap- 
wood or alburnum is expended, and it then becomes nearly as hard 
and durable as the-heart-wood, being both leſs liable to decay, or to 
be penetrated by inſets ; which was a curious and ingenious diſco- 
very at that time, though the theory was not well underſtood ; the 
truth of which has now been eſtabliſhed, J believe, by the experi- 
ence of a century. 

As the bark of trees annually changes into alburoum or ſap-wood, 
ſo the alburnum annually changes into lifeleſs wood; whence the 
concentric rings, which are ſoon in the trunks of trees, when they 
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are felled, are annually produced; and are ſaid generally to be thicker 
on that fide of the trunk, which grows towards the ſouth, than on 
the northern ſide, and thicker in the ſummers molt favourable to ve- 
cetation than the contrary, Theſe rings, as they loſe their vege- 
table life, and at the ſame time a part of their moiſture by evapora- 
tion, or abſorption, gradually become harder and of a darker colour; 
inſomuch, that by counting their number, it is ſaid, that not only 
the age of the tree, but that the mildneſs or moiſture of each ſum- 
mer doing the time of its growth may be eſtimated by the reſpec- 
tive thickneſs of the rings of timber. 

13. In the ſame manner the central pith alſo loſes its vegetable 
life, probably after the firſt year; ; and then gradually becomes ab- 
ſorbed, or ſo impregnated with ligneous particles, as not to be diſtin- 
guiſhed from the ſurrounding wood. The pith of a young bud ſo 
reſembles the brain and ſpinal marrow of animals in reſpect to 1ts 
central ſituation, that it probably gives out nerves to every living 
fibre of the bud ; though theſe have yet eſcaped our eyes and lads; 
and thus furniſhes the power of motion, as well as of ſenſation, to 
the various parts of the vegetable ſyſtem. One curious fact, which 
I have obſerved, ſeems to countenance this conjecture; which is, 
that the pith of à laſt year's twig communicates to the leaves on each 
ſide of it, but not to the new buds in the boſoms of thoſe leaves; be- 
cauſe thoſe new buds are each an individual being, generated by the 
caudex of the leaf, and muſt therefore poſſeſs a ſenforium of 1 its OWN. 
See Sect. I. 8. and IX. 2. 4. 

The pith of trees contains much mucilage, as well as the ſtalks 
of annual and perennial plants, whether they are hollow or not; the 
pith of a palm- tree, cycas circinalis, is ſoftened with water, and 
paſſed through fieves, and thus forms the ſagoe of our ſhops; it is 
poſſible the large pith of the ſtalks of artichokes, cinara ſcolymus, 
might be manufactured into a ſimilar kind of taſteleſs mucilage ; and 
the pith of the young ſhoots of elder, ſambucus nigra, might alſo 

poſſibly 
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poſſibly be made into taſteleſs mucilage, if previouſly agitated in cold 
water to waſh away any acrid material, as in the preparation of 
ſtarch. | 
14. When we eolternglatd the manner of the production of the 
internal wood of trees from the induration of the ſap-wood, and the 
annual increaſe of the ſap- wood from the bark, which was previouſly 
generated by the caudexes of the numerous buds ; there would ap- 
pear to be no natural boundary to the growth of trees. But that 
their trunks, though a mile diſtant. from each other, might be en- 
larged, till they meet together, and cover the whole earth with lig- 
neous mountains, conſtrued by ſucceſlive generations of vegetable 
buds ; as ſome parts of the ocean are crowded with calcareous oke, 
fabricated by the ſucceſſive generations of coralline inſects! 

A very large tree is deſcribed by Mr. Adanſon in Africa, which is 
called by Linneus Adanſonia, in honour of that philoſopher ; of 
which he ſays the diameter of the trunk frequently exceeds twenty = 

five feet, and the horizontal branches are from forty-five to fifty-five 

feet long, and ſo large, that each branch is equal to the largeſt tree 
in Europe. The breadth of the top is from 120 to 150 feet; and 
one of the roots bared only in part by the waſhing away of the earth 
by the river, near which it grew, meaſured 110 feet long, and yet 
theſe ſtupendous trees do not exceed 70 feet in Beis Wanne to 

Senegal. 

And in this country, when the internal ward? is gradually detach- 

ed from the alburnum, as it decays, as in ſome old hollow oaks and 

willows, ſo that it does not deſtroy the tree by the putrid matter 
being abſorbed, there ſeems to be no termination of the growth of 
the external remains of the tree, till the wind blows it down from its 
want of ſolid wood to ſupport it. Of this kind of hollow tree a re- 
markable inſtance remains in Welbeck Park in Nottinghamſhire, _ 
throu gh the middle of which a coach is ſaid to have been driven. There 
18 3 oak of uncommon dimenſions in the foreſt of Need wood, 


" called 
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called Swilcar oak, celebrated in an unpubliſhed poem by Mr. Mundy, 
on his leaving that foreſt, and is there ſaid to be 600 years old. 

But the caudexes of buds, which compoſe the barks and afterwards 
the timber of trees, differ from the neſts or cells of the coralline in- 
ſes, which compoſe their calcareous rocks beneath the waves, in 
this circumſtance. The cells of the coralline inſects, like the ſhells 
of other ſea-animals, become harder by time, changing by ſlow de- 
orees the phoſphoric acid, which they contain, for carbonic acid ; and 
ſome of them afterwards for filiceous acid, and are thus converted 
into limeſtone and flint, and remain eternal monuments of departed | 
animal life. 

Whilſt the r remaining vaſcular ſyſtem, after the death of vegeta- 

ble buds, like the fleſh of animals, undergoes i in proceſs of time a 
chemical decompoſition, and loſes by fermentation and putrefaction 
both their carbonic and phoſphoric acids, which probably gave them 
their ſolidity, and crumble into duſt; which is ſeen in the rotten 
trunks of trees, which loſe ſo much of their carbon as they decay; 
and alſo become luminous, when expoſed to the air by the eſcape or 
production of phoſphoric acid. And finally, their other component 
parts are ſeparated by elutriation, and form moraſſes; whence coals, 
iron, clay, and ſandſtone; all which are found on the lime-rocks, 
which were previouſly generated in the ocean, and remain eternal 
monuments of departed vegetable life. Whence it appears, that a 
boundary is ſet to the ſize af trees by their internal decay, but none 


to the growth of coral-rocks, which are ſo formidable 1 in the navi- 
gation of the ſouthern ocean. 


15. Nueſtion on the cultivation of Timber. 


| The political advantage or diſadvantage of cultivating timber in 
this iſland ſhould be here conſidered, In the preſent ns ſtate of 


human 
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human ſociety, when war and its preparations employ the ingenuity 
and labour of almoſt all nations; and mankind deſtroy or enſlave 
each other with as little mercy, as they deſtroy and enſlave the be- 


ſtial world; and may in time, for what appears to the contrary, re- 
turn to their ſavage ſtate, and begin to eat each other again, as 
ſeems to have occurred at or before the commencement of almoſt all 
civil ſocieties; the firſt political attention ſhould certainly in this pe- 


riod of human infatuation be employed to ſtrengthen the country, 
to enable it to repel the invaſion of foreign enemies; and to defend 


its natural rights, when they are infringed by them; but not to 
attack or invade other nations for any predatory or ambitious pur- 
poſe. The next important thing ſhould be for this nation to ſet a 


great example of juſtice and humanity to all contending nations, and 


thence again to introduce truth and virtue into the world win peace 


and ae in their train. 


Now as the power to reſiſt invaſion, and to blinds our natural 


rights, when infringed by foreign enemies, muſt depend more 


on the number of men than on the number of trees; there need be 


no heſitation in determining, that thoſe lands, which can be employ- 


ed in the preſent Nine of vegetable or animal food, ſhould not 


be occupied in the tedious cult e of future timber. 

But that, as the ſummits of this country conſiſt principally of a 
ridge of mountains extending from ſouth to north between the eaſt- 
ern and weſtern ſeas, as thoſe of the Peak of Derbyſhire and the 
Moorlands of Staffordſhire, which are ſo bleak or ſo barren as to be 


totally unfit for the plough or for paſturage, and yet might be em- 
ployed for raiſing variety of timbers; which from our great ſucceſſes 


in naval engagements may be termed with great propriety, when 
employed in building ſhips, the wooden walls of this iſland : All 
thoſe unfertile mountains from the extremity of Cornwall to the ex- 
tremity of Scotland, ſhould be covered with extenſive foreſts of 
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ſuch kinds of wood, as experience has ſhewn them to be capa- 
ble to ſuſtain, and which may be beſt adapted to the conſtruction of 
ſhips. 

16. The following addreſs to ie oak in Need wood foreſt; 
a very tall tree, which meaſures thirteen yards round at its baſe, 
and eleven yards round at four feet from the ground, and is be- 
lieved to be fix hundred years old, was written at the end of Mr. 
Mundy's poem on leaving that foreſt, and may amule te weary 
reader, aud conclude this Sectien. 


ADDRESS TO SWILCAR OAK, 


Gigantic Oax ! whoſe wrinkled form hath ſtood, 
Age after age, the Patriarch of the wood 1— 
Thou, who haſt ſeen a thouſand ſprings unfold 
Their ravel'd buds, and dip their flowers in gold; 
Ten thouſand times yon moon relight her horn, 
And that bright ſtar of evening gild the morn !— 
Erſt, when the Druid-bards with ſilver hair 
Pour'd round thy trunk the melody of prayer; 
When chiefs and heroes join'd the kneeling throng, 
And choral virgins trill'd the adoring ſong; _ 
While harps reſponſive rung amid the glade, 
And holy echoes thrill'd thy vaulted ſhade ; 
Say, did ſuch dulcet notes arreſt thy gales, 
As Munpy pours along the liſtening vales ? 
Gigantic Oak !-- thy hoary head ſublime 
_ Erewhile muſt periſh in the wrecks of time; 
Should round thy brow innocuous lightnings ſhoot, 
And to fierce whirlwinds ſhake thy fteadtaſt root ; 
Yet alt Thou fall !—rhy lcafy treſſes fade, 
And thoſe bare ſhatter'd antlers ſtrew the glade; 


Arm 
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Arm after arm ſhall leave the mouldering buſt, 
And thy firm fibres crumble into duſt != _ 
But Munpy's verſe ſhall conſecrate thy name, 
And riſing foreſts envy SwiLcaR's fame; 
Green ſhall thy gems expand, thy branches play, 
And bloom for ever in the immortal lay. 
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I. Flowers from ſeeds. 1. Double flowers from ſeeds. Ilereditary diſeaſes in 
plants. Full flowers have no ſtamina. Three kinds of double columbine, Vege- 
table monſters analogous to animal mules, . The ſtamen, piſtil, and calyx, are the 
moſt unchangeable parts. Double flowers diſtinguiſhed by the calyx, are much 
more durable than fingle ones. Double poppies yield more opium. Annual inſects. 
2. The colours of ſingle flowers from ſeed how varied. Variegation of foliage. 
Vegetable juices are hyper-oxygenated. This fluid oxygen is converted into gas by 
the jun's light; which therefore colours living vegetables, and bleaches dead ones, 
II. 1. Flowers from buds. Double ones how cauſed. Surround the bud with 
water. Oil, and conſerve of roſes. Their double flowers. Acquired badits. 
2. How to vary the colour of ſingle ſprub-flowers, by anther-duſt, by inocula- 
tion. Trees how variegated by ingraftment, or made into evergreens. 3. How 
to increaſe the number of flowers. III. 1. Flowers from roots. Bulb-rooted 
flowers. To cauſe their duplicature, break off the flower, raiſe them out of the 
ground. 2. Single bulb-rooted flowers. To increaſe them in ſize or number, 
take away offsets, crowd their roots. Propagation by offsets. By ſeeds, How: 
broken into colours. Plant them in different foils. Tulips break into colours from 
age. 3. Perennial branching roots. Duplicature of their flowers, propa- 
gated by offsets, by feeds. Their ſingle flowers. How broken into colours. By 
feeds, by tranſplanting. IV. Eſculent and medicinal flowers. Vegetable mu- 
cilage coogulated by boiling in water, in fleam. They leſe their green colour in 
| Ream, Why? Artichoke-ftalks. 2. Cultivation of brocoli. Knobs on its roots. 
3. Hop. Camomile. Their duplicature. V. Flowers uſed in the arts. For 
dying, ornotto, For ſpinning, cotton, cotton-ruſh, cat's-tail. VI. Nutritious. 
parts of vegetables. 1. Muſhrooms. Gluten of Wheat, Oils. 2. Sugar. 
| Mucilage. Oil, 3. Starch, Meal, 4. Alburnum, Barks, Roots of fern 
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and of bryony. 5. Tatar flowers. Honey. Leaf-ftalks. Leaves. Re- 
ſervoirs of nutriment. VII. Happineſs of organized nature. 1. Seeds and 
eggs have not ſenſitive life. Milk gives two-fold pleaſure. Dull animals and 
diſeaſed vegetables periſh, and give life to more ſenſible ones. Old age untnown 
Before ſociety. Miſery is not immortal, 2. Animal abſorption and ſecretion is 
attended with agreeable ſenſalion. Renders matter more ſolid. The ſame in ve- 
getables. 3. Strata of limeſtone formed from animal ſhells. Thoſe of coal, clay, 
ſand, from vegetable ſecretions, gave pleaſure at the time of their production; and 
are monuments of paſt felicity, and 1 the benevolence of the Deity. VIII. Cul- | 
tivation of brocoli, a poem. 


TRE beautiful colours of the petals of flowers with their poliſhed 

ſurfaces are ſcarcely rivalled by thoſe of ſhells, of feathers, or of 
precious ſtones. Many of theſe tranſient beauties, which give ſuch 
brilliancy to our gardens, delight at the ſame time the ſenſe of ſmell 
with their odours ; yet bars they not been extenſively uſed as ar- 
ticles either of diet, medicine, or the arts. For the purpoſe of cul- 
tivation they may be divided into thoſe immediately derived from 
ſeeds, thoſe from buds, and thoſe from roots; to which may be 
added the eſculent and medicinal ones, and thoſe uſed in the arts. 


1. luer from S, edi. 


1. The eye of the floriſt is Fa delighted with double 
flowers, which ſhew a greater blaze of colour in a ſmall ſpace, and 
continue ſome weeks longer in blow than ſingle ones; and, though 
they are properly called vegetable monſters by the botaniſts, may 
give information to the philoſopher in reſpect to the ſexual genera- 
tion of v vegetables. The method therefore of producing double 
flowers from ſeeds is a matter of importance, as well as the art of 
giving to both theſe and the ſingle flowers their moſt healthy ex- 
. and the greateſt brilliancy and variety of their colours. 


8 2 Cs Though 
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Though thoſe WG flowers, which are ſaid to be full, poſ- | 

ſeſs no 3 or piſtils, and conſequently can produce no ſeeds; 
yet are they frequently raiſed immediately from ſeeds; for thoſe 
flowers, which are cultivated with more manure, moiſture, and 
warmth, than is natural, become more vigorous and larger, and at 
the ſame time are liable to ſhew a tendency to become double, by 
having one or two ſupernumerary petals in each flower, as the ſtock 
July-flower, cheiranthus, and anemone. And what is truly curi- 
ous, this tendency to duplicature is communicated to the ſeeds of 
thoſe individual bloſſoms ; in ſomuch that floriſts are directed to tie a 
thread round ſuch flowers, which have a ſupernumerary petal, to 
mark them, and to collect their ſeeds ſeparately; which are ſaid uni- 
formly to produce double or full flowers, if cultivated as above with 
rather more manure, moiſture, and warmth, than thoſe plants have 
naturally been accuſtomed to. 

The analogy of this circumſtance with the hereditary diſeaſes of 
animals is truly wonderful; as the children of thoſe parents, Who 
have acquired the gout or dropſy by intemperance in the uſe of fer- 

mented or ſpirituous potations, become afflited with thoſe diſeaſes, 
as I have frequently obſerved, in a much greater degree by the ſame 
quantity of intemperance, which originally produced them in their 
parents; or they acquire the ſame quantity of thoſe diſeaſes by a leſs 
degree of intemperance, than occaſions them in others, whoſe parents 
kane not uſed fermented or ſpirituous liquors to exceſs. _ 

The luxuriance of flowers, which is believed to ariſe from their 
cultivation in more nutritive ſoils with greater moiſture and 
warmth, conſiſts in the increaſe of ſome parts of the flower, and 
the conſequent excluſion of others; and is diſtinguiſhed by Linnæus 
into the multiplication and plenitude of flowers, and into proliferous 
ones. Multiplied flowers conſiſt of double, triple, or quadruple co- 
rols ; but full flowers are ſo multiplied as to exclude the ftamina ; 
while in  proliferous ones other flowers ariſe from within the 

| F 
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principal flower, and frequently from its center, FR Botan. 


P. 80. 


It is ſuppoſed that the e of ſome double flowers are con- 
verted into petals; but on examination, I ſuſpe& that the number 
of petals is increaſed, and the ſtamina prevented from growing by 
being compreſſed by them in their naſcent ſtate; as in many of 
then, I believe, the rudiments of ſome ſtamina. may be ſeen, as in 


ranuuculus. So when a new flower riſes in the center of the old 


one, it is ſuppoſed, that the piſtillum is converted into the ſtem of a 
new flower, as in proliferous daiſy, bellis prolifera ; but I. ſuſpect, 


that the piſtillum is prevented from riſing by the immoderate growth. 


of the new flower-ſtem ; as in ſome 9 . Lam told, the rudi- 
ment of the piſtillum may be perceived. 


Thus monopetalous flowers are doubled or multiplied by the in- 


creaſed diviſions of the limb, as obſerved by Linnæus, Philoſ. Botan. 
p. 83, who adds, that the metamorphoſis of Engliſh ſoapwort is very 


ſingular, as its five petals are transformed into one petal, and that in. 
opulus flore globoto the central florets become ſimilar to thoſe. of the 
circumference, acquiring wheeled corols, and being barren: in 
theſe caſes the ſtamens cannot. be changed into corols, as the num- 
ber of corols is not increaſed. de e in p. 84, the ſame il- 
lufttious author obſerves, that in double lychnis the rudiment of the 
common piſtil is preſent. | 

The luxuriance. of flowers therefore conſiſts. in the multiplica 
tion of the corols or nectaries, which laſt are properly an appendage 


to the former; and the prevention of the growth of the male and 


female organs is the conſequence. Thus. tha flower of aquilegia, 
columbine, has three kinds of plenitude : 1, the petals become mul- 


tiplied, and the nectaries excluded; 2. the neQaries are. multiplied, . 
and the petals excluded ; 3. the neQaries are multiplied, the petals 
remaining. So that there are five petals, and between. each of theſe. 


three nectaries, which exiſt within each other. EL : 
| A curious 
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A curious analogy here alſo exiſts between theſe vegetable 
monſters and thoſe of the animal world; as a duplicature of limbs 
frequently attends the latter, as chickens and turkeys with four legs 
and four wings, and calves with two heads. And in mules the 
parts ſubſervient to generation become deficient, whence they can- 
not propagate their (pecics 3 ; exactly as in theſe full flowers, which 
cat thence produce no feed. And in reſpect to botanic ſyſtems, it 
may be obſerved from theſe vegetables of luxuriant growths, that 
the ſtamens and piſtils are leſs liable to change than the corols and 
nectaries, and are therefore more proper parts for the claſſification of 
plants; on which idea Linnæus has conſtructed his unrivalled 
ſyſtem. And laſtly that the calyx, or perianth, is the next moſt 
unchangeable part of the flower, as this is ſeldom doubled or multi- 
plied; and that hence by inſpecting the calyx the genera of many 
double flowers may be detected; thus the double mndneulue poſſeſſes 
4 CaIy3, but the double anemone is without one, like the ſingle ones 
of thoſe genera. 

The greater duration of double flowers than ſingle ones is ſo re- 
551 in ſome poppies, that their ſingle flowers loſe the corolla 
in a few hours, while in the double ones it continues ſeveral days : 
this circumſtance is well worthy the attention of thoſe, who cultivate 
poppies for the purpoſe of wounding the head, which incloſes the 
ſeeds, for the opium, which thus exſudes. As poppies with double 
flowers may probably be capable of yielding opium, before they ſhed 
their flowers, and as long as other Poppies, after they thed them, 
Dr. Smith aſcribes this event to the organs of reproduction being 
_ obliterated, and the conſequent want of i impregnation ; by the great 
ſtimulus of which he thinks the vegetable irritability may be ſooner 
exhauſted in ſingle flowers: and adds, that on the ſame account 
many plants refiſt a greater degree of cold for ſeveral winters before 
flowering ; but after that event they periſn at the firſt approach in 
| cold, and can by no art be preſerved ſo as to ſurvive the winter.” 

| I „ 1 5 And 
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And repeats an obſervation from Linnæus, that the piſtilla of the 
female hemp, cannabis, continued much longer to exiſt when not 
expoſed to the male pollen, than thoſe pillilla on which the pollen 
had been effuſed. Tracts on Nat. Hiſt. p-. 177. 

It may be obſerved, that many inſeQs may be called annual ones 
as well as many vegetables, and die, as ſoon as they have provided the 
eggs or ſeeds for the reproduction of their ſpecies, as the ſilk worm, 
and, I ſuppoſe, all the kinds of moths and butterflies; many of 
which take no food at all, after they bave acquired their organs of 
generation and their amatorial paſſion, and yet appear fat and active; 
and others live only upon honey, and ſeem to die as ſoon as that 
paſſion is oratified, probably from having no further pleaſureable- ſti- 

mulus to excite the animal power into activity, rather than from its 
total exhauſtion; becauſe other animals, whoſe exiſtence is not na- 
turally ſo thort, are not injured or deſtroyed by the moderate uſe of 
the powers of reproduction; and that power leaves them long before 
their death. An experiment to ſhew, whether the moths of ſilk- 
worms would live longer if deprived of their paramours, might be 

worth the attention of 8 > and alſo, whether the butterflies 
of our climate might not be preſerved during the winter, if fed with 

honey like bees, and kept from exceſſive cold. I directed ſome honey 
to be offered to the ſilkworm-butterflies, which. they would not 

attend to, though they _ probably teek for it in their native ; 

chmates. 
2. Varieties in the colours of figs flowers raiſed from "feds | 
| may probably be generally acquired by fowing near together thoſe N 
of the ſame fpecies, which already poſſeſs different colours; ſo that 
during the diſperſion of their anther- duſt by the wind, or otherwiſe, 
they may intermix and adulterate each other. Or this may be more 
certainly effected by bending the flowers of one colour, and ſhaking: 
the anther-duſt over thoſe of another colour, In this. manner, I 

1s ſuppoſe, 
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ſuppoſe, it happens, that the beds of centaurea cyanus become of 
ſuch various and beautiful ſhades of blues, purples, and whites. 

Another method of giving variety of colours to ſeedling flowers 
conſiſts in ſowing them on natural ſoils, or on factitious compoſts, 
which differ much from each other in reſpe& to vegetable. nu- 
triment, and perhaps in reſpe& to their colour, as ſome ani- 
mals change their natural colours when in different fituations of 
ſoil. As frogs much reſemble the colour of the ſoil on which 
they live, and our domeſticated horſes, dogs, cats, rabbits, pigeons, 
and poultry, change their colours into endleſs varieties, owing to 
the difference of re nutriment or ſituation. But obſervations and 
experiments are wanting on this ſubject in reſpect to the colours of 
ſeedling flowers, as well as in reſpect to the variegation of the leaves 
of ſhrubs and trees; which laſt originates probably rom ſoil or ſitua- 
tion, and may be propagated by ingrüftlag⸗ | | 
As the origin of double flowers is believed to refule from the lux- 
uriant nin of the plant, owing to too much nouriſhment, moiſ- 
ture, ond warmth, ſo the origin of new colours in flowers; and of 
variegated foliage, is thought to occur from the innutrition of the 
oil, on which they grow, compared to that which they have na- 
turally been accuſtomed to, or from defect of moiſture and of heat; 
which is countenanced by the dwarfiſh ſize of ſuch plants in general, 
and eſpecially by the leſſened ſtature of tulips, when their 1 
break into variety of colours. 
The proximate cauſe of the change of colours in flowers or . 
muſt be ſought from the modern e of e . 
The preſence of oxygen gas deprives dead vegetable fibres, as cotton- 
wool and the threads of flax, of their colour; that is, it bleaches 
them; which is probably owing to its uniting with the colouring 
matter and forming a new acid, which is tranſparent, Thus the 
hyper- oxygenated muriatic acid almoſt inſtantaneouſly deprives cot- 
ton and linen of their colour; and the ſun's light on moiſtened 
linen 
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linen ſpread upon the ground ſeems to decompoſe the water, and 


the oxygen thus detached whitens the linen. The etiolation or 
blanching of living vegetables on the contrary ſeems to originate 


from the want of the ſun's light to convert into gas the fluid oxy- 
gen; which, by diſſolving their colouring matter, and forming 


new and perhaps taſteleſs acids, deprives them of colour. Hence 


the water, which vegetables perſpire in the ſunſhine, becomes hyper- 
oxygenated, which has much puzzled philoſophers to account for 


and the oxygen riſes from it without decompoſing it; which laſt 


circumſtance is evinced by the total abſence of the imell of hydro- 


gen, which ſo powerfully affe&s our noſtrils, when a ſpoonful of 


water is thrown on burning coals, 
| Now as plants, which grow leſs vigorouſly from defect of nutri- 


ment, moiſture, air, or warinth: may acquire or poſſeſs leſs oxygen 
to diflolve their colouring matter, their ſtructure may approach to- 
Wards that of dead vegetables; and hence they may become bleached 
| inſtead of coloured by the influence of the ſun's light, eſpecially in 
thoſe parts where their vital functions are performed with leſs vi- 
gour; ſo an etiolated vegetable, as a blanched plant of celery, apium 
Sraveolens, becomes green in a few days, when expoſed to the light 


and air; and white again, if deprived of life, and expoſed to the 
ſunſhine and dews. 


The immediate cauſe of the various colours of ſome flowers, as of 
poppies, might be a ſubject of curious inveſtigation. I once ſup- 


_ poſed, that the thinneſs of the pellicle of ſome x OR, might occa- 


ſion them to reflect different colours, as is ſeen on dropping a drop 
of oil from a bridge on the water below on a bright day. But co- 
lours thus produced vary with the ſituation of the ober ver, in reſpect 


to the obliquity or angle of reflection, in which they are ſeen; and 


are thence variable with every motion of them, as thoſe colours ſeen 


on ſoap- bubbles, and on mother- pearl, and on the Labradore- ſtone, 
and on ſome ſilks. For thoſe colours depend on the thinneſs of the 
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reflecting ſurface, which when ſeen more obliquely become thicker ; 
and then reflects thoſe colours, which paſſed through thinner plates; 
in the ſame manner as the red light of the ſetting ſun is reflected 
from glafs windows, ſeen very cbliquely by the obſerver. 

5 The colours of flowers therefore, as they are not variable by tbe 
_ obliquity, with which they are ſeen, like thoſe of mother- pearl card- 
fiſh, do not depend on the thinneſs of their pellicle ; but, I ſuppoſe, 
to the greater facility that ſome parts of them poſſeſs in parting with 
their oxygen, when expoſed to the ſun's light, than other parts of 
them; for all flowers are more or leſs etiolated, before they firſt 
open. In the ſilk manufactory a variable colour is produced by 
making the warp of one colour and the woof of another; perhaps 
the variable colour of a peacock's tail may be owing to a mixture of 
different coloured down placed in lines near each other. 


11. Flowers from Buds. 


"ho The flowers ariſing from the buds of ſhrubs or trees are liable 
to become double or full by the multiplication of their petals,. as 
thoſe of roſes, cherries, hawthorn, peach, roſa, prunus, ceraſus, cra- 


1 tegus oxyacantha, amygdalus perſica. Which tendency to duplica- 


ture, as in the flowers of annual plants, is probably owing to the 
too vigorous growth of the bud from a too nutritious * or the 
combination of abundant moiſture and warmth, and would probably 
be forwarded by ſurrounding the bud itſelf frequently with water; 
as is fo beautifully ſeen in thoſe plants, which have a cup round 
their joints to preſerve for a time the rain, which falls upon them, 
as round the joints of dypſacus, teaſel, e inen and ne- 
penthes. 
It is remarkable, that though the Slain of many flowers is 
believed to have deen owing to the more nutcitious foil, in which 
| they 
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| they have been cultivated, yet that, when tranſplanted into leſs fer- 
tile ſoils, or ingrafted on leſs luxuriant trees, they ſtill retain their 
tendency to duplicature; which can only be aſcribed to the continu- 
ance of an acquired habit, or to the ſucceſſion of hereditary diſeaſes, 
ſo frequently obſerved in the animal ſyſtem. 
This duplicature of flowers from buds is generally n bs 
ingrafting the ſcions of ſuch, as bear multiplied petals, on ſimilar 
plants, which bear ſingle flowers ; and may be of ſervice not only for 
beauty, but for the purpoſe of increaſe in thoſe plants, the petals of 
whoſe flowers are conſumed for any purpoſe, as the leaves of roſes. 
A gentleman at Nottingham annually diſtils a profitable quantity 
of. eſſential oil of roſes, by collecting all of them he can purchaſe in 
the neighbourhood daring the ſeaſon ; and this by the uſual proceſs, 
which is not difficult though tedious. And a ſurgeon at Stafford 
has introduced an agreeable and profitable kind of agriculture, by 
f planting half an acre of ground with red roſes, and converting the 
flowers into conſerve with ſugar, or 15 ſi imply drying en for the 
London market. 
"Ye JEU orobable,* that numerous varieties of colour in the FRAN 
flowers of ſhrubs, as well as thoſe of annual plants, might be x 


| tained by ſhaking the anther-duſt of one variety over the ſtigma of 


another, where any difference of colour already exiſts in the ſame 
ſpecies. And perhaps ſome changes of colour of the flowers might 
be produced by inoculating the buds of a ſhrub, whoſe flowers are of 
one colour, into the branches of another variety of the ſame {ſpecies 
or genus; as the variegation of the foliage of plants is ſaid to have | 

been produced in this manner, according to the aſſertions of Mr. 
Bradley and Mr. Laurence, who budded a ſpotted paſſion-flower and 
a ſtriped jaſmine on thoſe, which were not variegated, and produced 
a a fimilar variegation of them, as related in Sect. V. 1. This has been 
aſcribed to the abſorption of ſome infectious matter from the inocu- 
_ bud, 'which propagated a frmilar diſeaſe tothe w hole tree ; and 
0 L 2 | has 
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has thence been uſed as an argument in favour of a e circu- 
lation of juices. 


A ſimilar fact is alſo aſſerted by Mr. Milne. He ſays, that * an 
evergreen tree ingrafted on a deciduous one determines the latter to 
retain its leaves; this obſervation is confirmed by repeated experi- 
ments, particularly by grafting the laurel, lauroceraſus, an ever- 
green, on the common cherry; ceraſus; or the ilex, an evergreen 
oak, on the common oak.“ Botanical Dit. Art. Defoliatio. All 
theſe ſeem to want further experiments to authenticate the facts ſo 
delivered on the authority of ingenious men. | 5 

3. To increaſe the number of the flowers of ſhrubs, all thoſe arts 
are applicable, which are deſcribed in Sect. XV. 2. for the production 
of fruit on wall trees; which, when the tree is of a proper age, 
conſiſt, 1. in bending down the viviparous branches to the horizon, 
which renders them oviparous; 2. by twiſting a wire, or tying a 
cord round the viviparous branches; 3. by wounding or cutting 
away a narrow cylinder of the bark; 4. by tranſplanting or cutting 
off ſome of the roots; 5. by cutting away the central or viviparous 

branches; ; 6. by ingrafting. - e 


111, Flowers from Roots. 


1. Many bulb- rooted flowers are deforyedily in great eſtimation by 
floriſts, as the tulip, hyacinth, lily, colchicum, crocus, fritillary, &Cc. 
and of thoſe many are liable to become double, which adds in gene- 
ral ſo much to their ſplendour and to their duration, as ware, 
hyacmth, colchicum, tulip. | 

The immediate cauſe of duplicature © or multiplication of the pe- 
tals of theſe flowers is probably ſimilar to that of thoſe above men- 
tioned, and originates from their luxuriant growth, owing to the 

fertility 
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fertility of the ſoil, and the abundance of moifltire and of warmth 3 in 
combination. 


Other circumſtances, which may add to their luxuriant growth, 
may alſo contribute to their duplicature; ſuch as by breaking off 


the flower as ſoon as it begins to fade; and thus, by preventing the 


nutritious vegetable juices from being expended in the growth of 
the ſeeds, more of it may be derived to the principal ſucceeding 
8 | 
Thus it is aſſerted, that the preventing ſome annual plants from 
flowering lengthens their lives, which it may effect by occaſioning 
them to produce new root- ſcions, and thus to become perennial ve- 
getables. The very ingenious Mr. Bogle, in the papers of the Bath 
Society, believes that wheat, oats, and barley, may be made peren- 
nials, if they are eaten down by cattle or ſheep, oi cut by the ſeythe 
or ſickle, ſo as to prevent them from produeing ears. 
As tulip-bulbs raiſed from ſeed produce a larger bulb the ſucceed- 
ing year, and again a larger with a different leaf on the third year, 
and fo on till the fifth or ſixth, the bulbs thus annually improving 
till they flower; and even after they flower they are believed to 
continue to improve for ſome years, till the colour of the petals be- 
come ſtriped: I ſuſpect that the art of procuring a great duplica- 
ture of the petals of theſe flowers conſiſts in breaking off the flower- 
ſtem on the fifth, ſixth, and ſeventh years, from the ſowing of the 
ſeed; that is, for a year, or two, or three, after the flower-ſtem 
firſt appears, as noted in Sect. VIII. 1. 3. And that the tendency to 
duplicature will continue in the ſucceeding bulbs by the acquired 
habit, as in the hereditary diſeaſes of animals. | 

And ſecondly, theſe flower-roots become more luxuriant by wt 
ing them out of the ground, as ſoon as the leaves wither, which are 
the parents of the new bulbs ; and then by taking away the ſmaller or 
collateral new bulbs from the principal one, whith might otherwiſe 
mcommode its growth by their vicinity, and San duet compreſ- 
ſion, 
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ſion, both theſe methods are of equal ufe to enlarge and render more 
vigorous the ſingle flowers of bulb- roots, as well as to Increaſe their 
tendency to duplicature. | 

2. The fingle flowers of ſome of theſe plants may be olably not 
only n but ſo ſtrengthened as to ripen their ſeeds in this eli- 
mate, by nicely laying ie the root, and taking from it the ne- 
progeny; whether a ſingle new bulb, as in chte maſcula, or the 
numerous ones of byacintti, tulip, or lily of the valley; as by theſe 
means the vegetable nutriment is not expended on the new bulbs, 
and probably more of it may thence be derived to. the flower. See 
Sect. XVII. 1. 3. 

Another method of increaſing the bald sed flowers in ſize or 
number conſiſts in crowding their roots in garden- pots, or by not 
annually tranſplanting them; and thus by preventing their offsets 
from being formed, or by decreaſing the number or vigour of them; 
thus lily of valley, and jonquil, ſeldom afford large or numerous 
flowers, till they have remained three or four years in the ſame fitua- 
tion; but muſt nevertheleſs be then occaſionally in part tranſplant- 
ed, leaſt the roots ſhould die from being ſo crowded as not to form 
each of them one annual new bulb, which i is their mode of f reproduc- 
tion. 
The uſual method of W bulbous roots has been by the 
ſmaller offsets, which are formed annually round the principal or 
central new bulb, as in tulips ; which central new bulb has com- 
monly been miſtaken for the old root; by this mode of propagation 
the ſimilarity of the new progeny to the parent is nicely preſerved ; 

and on that account ſome of theſe new roots of tulips and hyacinths 
| have been ſold at extravagant prices. For the circumſtance of this 
mode of reproduction ſee Sec. IX. 3. 2. 

But in reſpect to producing variety of colour in the fin ole flowers 
of bulbous roots, the moſt effectual method, I ſuppoſe, . be by 
ſowing their ſeeds, and waiting a few years, till their ſucceſſive bulbs 


at 
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at length produce flowers, as deſcribed in Sect. XVII. 1. 2. and par- 
ticularly if the anther- duſt of one variety in reſpect to colour be ſhed 
on the ſtigma of another variety. 

Andther method of producing a change or variety of colon fi in 

bulb· rooted flowers may be by planting them every year, till they 
flower, on very nutritious ſoil, with an abundant combination of 
moiſture and of heat, as theſe two elements ſhould exiſt together 
to effect the molt luxuriant growth of vegetables. And. after they 
have flowered, or on the year in which they are expected to flower, 
they ſhould be tranſplanted on a lefs nutritive ſoil, with leſs heat 

and moiſture. Or probably this lefs quantity of nutriment, heat, and 
moiſture, might be uſed at the commencement of their growth, or 
even at fowin g their ſeed, with ſimilar effect of ſooner breaking into 
variety of colours. 
The beauty of the double yellow ale, & and its greater longevity, : 
much recommend it to common eyes; but the endleſs variety in the 
colours of fingle tulips has long and deſervedly been the admiration 
of floriſts. The curious event of their breaking into various colours. 
| from an uniform purple, a year or two after their firſt flowering, 
and at the fame time of their loſing nearly one third of the height of 
their ſtems, ſeems to indicate, that this effect reſults not. from the 
debility of age, but from the acquiſition of hereditary diſeaſes, as theſe. 
new colours, into which they break, afterwards remain for uncount- 
ed generations, and may in this reſpect be compared t to the cauker 
in apple-trees, mentioned in Sect. XIV. 1. 3. 

This change of colour from darker to lighter in tulips may 3 
bly be e or increaſed by keeping the roots long out of the 
ground in dry or warm apartments, ſo as to harden their fibres, and 
diminiſh the diameters of their ſecreting veſſels, and thereby bin- 
dering their abſorption of colouring molecules, ſimilar to grey bairs 
produced on animals by age or external injury of the part. This 
would ſeem to obtain in 5 as when they break into colours, 

25 they 
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they loſe one third of their ſize, and oonſoquently the diameters of 
their ſecretory and of their abſorbent veſſels muſt be much di- 
miniſhed. 4; 
New kinds of varieties in the ſituations or production af white 
parts of the petals of flowers might be cauſed, I ſuſpect, by com- 
preſſing ſome parts of them before the flower opens, by tying fine 
threads round the calyx, which incloſes them; as many darker co- 
loured cats and dogs have all thoſe parts lighter or quite white, which 
have been compreſſed together, as they lay in their fetus ſtate in the 
uterus; an inſtance of which exiſts in a black male cat, which now 
lies upon the hearth, and an inſtance of a black terrier bitch is de- 
ſcribed in Zoonomia, Vol. II. Claſs I. 2. 2. 11. This may be worth 
the attention of floriſts and flowerſellers; and it is probable, that the 
white ſtreaks in dark flowers may have been thus produced by their 
greater compreſſion in the calyx, before the flower opens. 
* 3. The cauſes of duplicature in perennial flowers with branching 
roots, as ranunculus, caltha, hepatica, anemone, cheiranthus, = 
thus, ſilene, wallflower, carnation, catchfly, are probably ſuch as 
afford a general luxuriancy of growth to thoſe vegetables, and may 
be certainly propagated by offsets from thoſe roots, or by laying 
their branches in the ground, ſo as to exactly reſemble their parents. 
Many of theſe double Sowa may alſo be procured by collecting the 
' ſeeds from ſuch ſingle flowers of the ſame ſpecies, as poſſeſs a ſiiper. 
numerary petal; which, if ſowed on fertile ground, will preſent us 
with double or multiplied flowers, as the anemone and Joly flower 
mentioned in No. I. I. of this Section. 
The effect of breaking the ſingle ones into varieties of colour, 
which, in anemones and poppies as well as in tulips, are uncom- 
monly beautiful, is probably owing to the leſs fertility of the ſoil, 
or leſs ſupply of heat and moiſture, where they have happened to 
reſide, and that more effeQually if voy" were removed from more 
favourable ſituations. ds 
3 The 


e 
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The varieties of the ſingle flowers alſo of thoſe roots may be pro- 
pagated unchanged, as well as the double ones, by dividing the 
roots or tranſplanting the offsets, or by laying their branches in the 
ground, as of pinks and carnations. Other varieties may be pro- 
cured by collecting ſeeds and ſowing them in diſſimilar ſoils and 
ſit uations; and ſuch flowers as are of approved beauty, may pro- 
bably be occaſionally ſtrengthened and enlarged by depriving them 
in part of their offsets early in the ſeaſon; or may be broken into 
colours by keeping the roots ſome weeks or months out of the 
ground in the autumn in dry or warm apartments. 

The colours of flowers of this kind, I believe, are frequently 
changed by ſituation; in my garden ſome roots of comfrey, ſym- 
phytum, with purple flowers had long exiſted on a moiſtiſh border; 
and laſt year other roots, I ſuppoſe from the ſeeds of the former, 
grew in a dryer ſituation, and bore white flowers. And Mr. Brad- 
ley afferts, in his Philoſ. Account of Nature, p. 71, that ſome roots 
of purple hepatica, which were removed from Tothill-fields to Hen- 
ley on the Thames, became white ; and became purple again, when 
they were returned to their native ſituation. 


IV. e and Medicinal Flowers. 


1. The e ſins molt in ale” at our tables have their mu- 
cilage in ſome degree coagulated by boiling them in water or in 
Gm: and are ee before their maturity, as thoſe of arti- 
choke, cinara ſcolymus; of mercury, mercurialis; of ſea-cale, 
crambe maritima ; and of brocoli and cauliflower, braſſica oleracea, 
italica and botrytis. The flowers of the naſturtion, tropeblum ma- 
jus, poſſeſs an agreeable acrimony, and are eaten raw, ſhred with 
the freſh leaves of lettuce, young. muſtard' plants, or red cabbage. 
Other flowers are uſed for domeſtic or medicinal purpoſes, as thoſe 
4 A of 
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of hops, humulus lupulus, camomile, anthemis nobilis; "_ carda- 
mine, violets. 

The three foremoſt of theſe, the anicvoke; * mercury, and 
ſea-cale, are perennial plants; and, as they put forth numerous root- 
ſcions or offsets, may have their principal ſtem much invigorated, 
and will conſequently produce larger flowers, by taking away many 
of theſe offsets, ſo as to leave but two or three on a root. And as 
the ripening of the ſeed is no object, a greater abundance of moiſture, 


than theſe plants have been naturally accuſtomed to, with propor- 


tional increaſe of warmth in reſpe& to ſituation, will forward their 
growth, and increaſe their ſize. 
A great part of the nutritious mucilage i in the übe 18 lace 
in the upper part of the ſtem, as well as in the pericarpiuim of the 
flower, which ſhould therefore be boiled along with it for the pur- 
poſe of coagulation 3 and might then bl be managed ſo as to 
reſemble ſagoe, if granulated by paſſing it through ſieves. 
| The art of boiling vegetables of all kinds in ſteam inſtead. of in 
water, might r be managed to advantage, as a greater degree 
of heat might be thus given them, by contriving to inereaſe the heat 
of the Hen after it ho left, the water; and W the vegetable mu- 
cilage in roots and ſeeds, as in potatoes and e e as well 
as in their leaves, ſtems, and flower- cups, might be rendered pro- 
bably more nutritive, and perhaps more ralatable. 
But many of the leaves of vegetables, as the ſummaits.of cabbage- 
ſprouts, Joſe their green colour by being boiled in ſteam, and look 


ke blanched vegetables. This: etiolation of ſome vegetables by 


| ſteam is probably owing to its diſſolving their colouring matter, 
which may then become decompoſed ; and may render them leſs 
agreeable to thoſe who chooſe by the eye rather than by the palate; 
which green colour is however heightened by boiling them in 
ſome hard waters which contain diffolved lime or ſea-ſalt, or by a 
flight admixture of common ſalt with ſoft water. An effect which 
: 18 
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1s owing to the evaporation of a part of the marine acid, and to the 


remaining alkali, which was the baſis of it, when applied to bluiſh 
vegetables converting them into green, as in the common experi- 
ment of adding falt of tartar to ſyrup of violets; or, according 


to the cuſtom of ſome cooks, who add a little potaſh, or fixed ve- 


getable alkali, to the water, in which young peas are boiled to 
make them green, and afterwards a very little ſugar to ſweeten 
them. 


The ſame effect of making vegetables green, when boiled in other 


kinds of hard waters, is probably produced by the lime, which 
abounds in them; and which like the vegetable alkali when the 


aerial acid, which was united with it evaporates, is ſaid to convert 


bluiſh vegetable colours into green ones. | 
The nutritious mucilage reſides likewiſe in the young ſtems of 


mercury, which ſhould therefore be eaten before the flower begins 


to open. The ſtalks and immature flowers of ſea-cale are ſimilar to 
good brocoli, if eaten young; though many gardeners prefer the 
blanching them, which ſupplies an early and agreeable repaſt, de- 
ſcribed in Sea. XIV. 3. 3. Aſparagus does not perhaps properly 
belong to this ſection, as the ſtem is eaten, before the flower becomes 
viſible. ö 
2. The cultivation of brocoli and cauliflower malt be very ſimi- 
lar, except as to the ſeaſons of the year, as they are varieties of the 
ſame ſpecies of plant of the cabbage family, The following direc- 
tions for the cultivation of brocoli were ſent me by Edward Tighe, 
Eſq. an ingenious gentleman of Ireland, along with an elegant Latin 


poem on the ſame ſubject, a free tranſlation of which is e at the | 


end of this ſection. , 


* Brocoli may be ſo etcnaged as to ſupply the table with a gel- 


cious and ſalutary vegetable during the months of November, De- 
—— January, February, March, April, and _” . 
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1. Procure prime ſeed from Rome or Naples both for early and late 
ſowing. | 


T9 


. Sow at the ceſſation of the vernal ſnows, and repeat it once a 
month till the end of May, or longer. 


When three leaves appear, tranſplant tbem; and when 7 
leaves appear, tranſplant them again. Afterwards in June, 
July, and Auguſt, tranſplant them two or r three feet aſuuder, 
to remain. 


9 


4. During September and October the oround muſt be tet, 

and repeatedly cleared from weeds 0 ſtones; and the plants 
earthed up to preſerve their roots from the froſt, and to pre- 
vent their being injured by the equinoctial winds. 


5. Water them occaſionally with water impregnated with dung. 
6, Sow and plant them far from hedges, trees, and walls. 


The head is generally completed in ſive or ſix days from its firſt 
appearance, and ſhould not remain much longer; the ſtalk ſhould 
be boiled with the flower, and peeled in the kitchen, before it is 

brought to the table.“ a 


Some kinds of Italian brocoli are ſaid to produce ſome knobs or 
| bulbs at their roots, which afe ſuppoſed to be for the purpoſe of 
raiſing other ſtems; if this laſt circumſtance be aſcertained, they 
ſhould be broken off, when the principal ſtem is tranſplanted ; like 
the new root of orchis to enlarge the flower, mentioned in Section 
XV. 2. 4. But they may be imply a reſervoir of nutriment for 
the principal ſtem, as in carrots and turnips ; in that caſe they ſhould 
corny remain, and be tranſplanted along with the ſtem. 
In reſpe& to the flowers of hop, bolus lupulus; and cha- 
3 authemis nobilis; as well as thoſe of roſes, violets, carda- 
mine; and the naſturtion above mentioned; as their petals only are 
required, it would add much to their quality, if they could be cul- 


tivated in their double or multiplied ſtate, as is generally indeed 
practiſed 
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practiſed in reſpect to roſes and chamomile ; many acres of the lat- 
ter of which are cultivated near Cheſterfield-in Derbyſhire, and are 
ſold, I am informed, to mix with hops, when thoſe crops are de- 

- ficient, as well as for the purpoſes of medicine. What might be the 
effect of endeavouring to introduce a duplicature or multiplication of 


the flowers of artichoke, ſea-cale, cauliflower, and W has wot, 5 
"IS believe, been experienced. 


v. Flowers uſed in the Arts. 


1. The beautiful membrane, which covers the ſeeds of euonymus, 
or ſpindle- tree, and of the bixa of South America, is ſaid to be ma- 
nufactured into the anotta, or arnotta, uſed in colouring cheeſe; but 
I am told that madder, made from the root of rubia tinctoria, is ſold 
frequently in its ſtead, and may be readily grown by farmers in their 
oven gardens. Few flowers are uſed in the art of dying, their co- 
lours are ſo fugitive, as they readily bleach when expoſed to the 
light, and cannot be kept long even in the herbariums of botaniſts 
without loſing their colours; "which is believed to be owing to the 
- oxygen of the atmoſphere being ſeparated from the aerial water by 
the ſun's light, and converted into a gas combined only with heat or 
light, and in that ſtate more readily uniting with the colouring 

matter of flowers, and producing a new acid, :which 18 tranſparent, 
colourleſs, or white, « or is diſſolved and waſhed ade d by the dews 
or rains. 

The blue colour of the flowers of violets has been extracted by 
water, and preſerved by the addition of ſugar converting it into ſy- 
rup for the purpoſes of medicine in part, but chiefly for thoſe of 
chemiſtry, to ſhew the change of vegetable blues into greens by an 
admixture of fixed alkali, as ſalt of tartar or potaſh; and into red 
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by the admixture of an acid, as thoſe of ſulphur, nitre, or marine 
ſalt. 
2. Another very important flower, which is ſuffered to grow to 
maturity for the purpoſe of uſing the fine fibres which wing or in- 
velope its ſeeds, is that of the cotton plant, goſſypium; which, as 
it requires ſo much leſs preparation than the fibres of the ſtems of 
flax and of hemp or nettles, is likely to become the principal cloth« 
ing of mankind; and eſpecially ſince the art of ſpinning it was 
brought to ſuch wonderful perfection by the genius of Sir Richard 
Arkwright, who diſcovered that two ſets of rollers moving with dif- 
ferent velocities would draw out the fibres of cotton into a fine 
thread more accurately than could be done by the human hand, 
as well as more expeditiouſly, along with much other very” ingeni- 
ous machinery. 

There are two bog or water plants in our moraſſes, w vhich produce 
much vegetable fibres attached to their ſeeds, one of theſe is the ty- 
pha, or cat's- tail; and the other eriophorum, or cotton-ruſh. The 
fibres of the former are ſhort and coarſe, but might ſerve perhaps to 
{tuff cuſhions, or even coarſe beds; thoſe of the latter are longer, 
and perhaps fine enough to ſpin. And as both theſe only grow om 
bogs or in water, where we at preſent cultivate no uſeful vegetables, 
one, or both of them, might poſſibly be worthy the attention of 
thoſe, who poſſeſs aquatic or marſhy ſituations. The cultivation of 
the cotton plant belongs to warmer climates, and may probably re- 
quire abundant water * its vigorous growth, as well as the typha 
and eriophorum of this country. 


VI. Nutritious parts of Vegetables. 


1. Having treated of the cultivation of fruits, ſeeds, roots, barks, 


leaves, woods, and flowers, an important queſtion preſents itſelf; 
which 


- 
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which of them may Topply the moſt nutrition to mankind, or to 
other animals? 

It may be anſwered firſt, that thoſe vegetables, or parts of vege- 
tables, which approach neareſt to the nature of animal bodies, are- 
molt likely to ſupply them with the moſt nutriment ; as the eſcu- 
lent muſhrooms, and the gluten of wheat, and the oils of ſeeds and 
| kernels. The former claſs of plants ſeems to connect the animal 
and vegetable kingdoms of nature, as ſpoken of in Sect. XVII. 2. 5. 
and though many of them poſſeſs an acrid, and ſome of them an in- 
toxicating quality, it 1s probable that the former might be deſtroyed, 
and the latter diminiſhed, by the heat employed in cookery.. This 
| ſhould nevertheleſs be attempted with due caution; ſince, though 
one kind of vegetable acrimony, as that of water- ereſſes and of b | 
bages, is much. diminiſhed. or deſtroyed by a. boiling heat,. yet that- 
of the leaves of arum maculatum, and of arum ariſarum, 1 found by 
experiment, was not decreaſed by boiling. And a few grains of the 
powder of lycoperdon, puff- ball, have lately been recommended in 
epileptic fits, and may thence poſſibly poſſeſs a- powerful narcotic 
quality, The gluten of wheat is ſuppoſed to-approach towards the- 
coagulable lymph of animal bodies, as referred to in. Sect. XVI. 7. 1. 
and was once, I believe, advertiſed as an alimentary powder, and 
recommendedi as a nouriſhment of the moſt portable kind for the 
ſuſtenance of marching armies. And laſtly the oils of vegetables. 

approach much-to a Amen with thoſe of animal bodies. 
2. Secondly, it may be anſwered, that ſince the chyle of all red ; 
blooded animals is believed to be nearly fimilar, and to conſiſt prin- 
eipally of ſugar, mucilage, and oil; the laſt of which ingredients 
renders it white by its inſolubility in water, and thence dffinguilhes 
it from the vegetable.chyle or ſap-juice of trees, which is tranſparent, 
and is believed to conſiſt principally. of ſugar and mucilage without 
oil; thoſe parts of n which contain the greateſt quantity of 

1 | theſe 
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_ theſe ingredients which compoſe animal chyle, or are convertible _ 
into cham by the power of digeſtion, may be ſuppoſed. to contain the 


moſt nutriment for red-blooded animals. 
To this may. be added, that the nutritive quality of fugar is in- 
conteſtably evinced from the known fact, that the ſlaves in the ſugar 


| iſlands become in better condition during the ſugar ſeaſon, though 


they are compelled to labour harder, The nutritive quality of ſimple 


| mucilage was ſhewn in a remarkable inſtance on record; where a_ 


caravan by ſome misfortune had conſumed or loſt all their other 
proviſions, and lived many weeks on the gum arabic alone, which 


conſtituted their principal merchandiſe. The nutritive quality of 


oil is obſervable in the proceſs of feeding cattle with oil-cake, and 
in the habits of the natives of the northern latitudes, who uſe the oil 
of fiſh for both meat and drink, and derive from it their . 


| nouriſhment, 


Sugar 1s known to be the ſame, 5 whatever vegetable * is ex- 
e whether from the fruit of the vine or apple-tree, from the 


joints of the ſugar-cane, from the ſap- veſſels of the maple, from the 


alburnum of the manna aſh, from the ſeeds of germinated barley and 
rice, from the roots of beets, carrots, and potatoes, or, laſtly, from 
the nectaries of flowers. The expreſſed oils of vegetables are alſo 


believed not much to differ from each other in reſpe& to the nutriment 
they contain, though ſome of them may approach nearer to the na- 


ture of animal fat; as the painters diſtinguiſh them by their greater 


aptitude to dry, when mixed with' their colours and expoſed to the 


air. But the word mucilage has been uſed for ſtarch, which will 


not diſſolve in cold water, as well as for gum arabic, and other mu- 


cilages properly ſo called, which will dflolve 3 in cold water, and even 


for the gluten of wheat, which will not diſſolve in either hot or 
cold water. We may therefore conclude, that thoſe parts of vege- 


ables, which contain the moſt of theſe materials, are the moſt 


nutritive, 
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nutritive, if they do not contain along with them ſome noxious 
materials united with their ſalutary ones, and which cannot be 
2 ſeparated from them. 

3. Though the parts of vegetables, which poſſeſs much oil, ſour; 
or müsse, may afford more expeditious nutrition, as they con- 
ſtitute the ingredients of the chyle of all red-blooded animals; yet 
there are other materials, which appear to be ſo readily convertible 
into ſugar or into mucilage, as perhaps nearly to ſupply an equal 
quantity of nutriment. Thus by the proceſs of germination, as 
when ſeeds of barley are converted into malt, and when roots pullu- 
late in our ſtore-rooms, as of onions or potatoes; the farina, con- 
fiſting of meal or ſtarch, is in part converted into ſugar, and in part 
into mucilage; ſimilar to this proceſs of germination appears to be 
that of ripening, by which the auſtere juices of fruits are tranſmuted 
into ſweet ones; and alſo the culinary proceſſes of baking or boiling, 
by which the auſtere juices of unripe pears are changed into . 
ones by the application of heat, as mentioned in Sect. VI. 5. But 
another more expeditious converſion of vegetable materials into ſugar 
is by the digeſtion of animals, which may be truly termed a ſaccha- 
rine onde 3 as appears in thoſe, who labour under diabates, as by 
evaporating the urine of one of theſe patients, ſixteen ounces of im- 
pure ſugar were daily extracted for ſome time. Zoonomia, Vol. 1. 
Ses. XXIX. 4. | 

Hence, though the oily kernels of nuts, walnuts, almonds, and | 
the oily ſeeds of flax, hemp, rape, may contain moſt expeditious nu- 
triment ; and next to theſe the ſaccharine fruits of figs, dates, rat- 
fins, and the ſweet roots of beet, mungel-worſal, ground artichoke, 
helianthus tuberoſus, -parſaip, carrot, may contain expeditious nu- 
triment. Yet the more farinaceous ſeeds, as of wheat, peas, rice, 
| barley, oats, and buck-wheat, polygonum fagopyrum, and the roots 
of potatoes, which contain ſtarch, and flour, and mucilage, which 
are convertible into ſugar in the ſtomachs of animals, and are pro- 
4 B - bably 
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bably by that digeſtive proceſs, and their previous maſtication in the 
mouth, mingled with more animal coagulable lymph, as the faliva, 
gaſtric, and pancreatic juices, and may thus ſupply a more animal- 
ized nutriment than the former ; and may on that account con- 
tribute more to ſtreugthen the ſyſtem. Of theſe ſeeds and roots it 
appears probable, that  thale, which contain the moſt ſtarch or gluten, 
as wheat, afford the moſt nouriſhment, as they are believed to make 
the beſt bread; | 
4. The alburnum, or ſp-wood, of moſt trees in the winter 
months probably contains much nutritious matter; whence it is ſo 
ſoon deſtroyed by fermentation or putrefaction when deprived of life; 
and by inſects, when it is deprived of its protecting bark. This nu- 
tritious matter might be obtained by grating, or raſping, or pounding 
it, and boiling the powder or ſaw-duſt thus procured. The bark 
of all thoſe vopetables,wehich are armed with thorns or prickles, is be- 
| lieved to contain much nutritious matter, which their armour was 
deſigned to protect; as the inner barks of elm, holly, gooſeberry, 
whin or gorſe, contain much nutritive mucilage ; thus the deer in 
| Needwood Foreſt greedily peel the bark from the branches of holly, 
which are cut from the ſummits of thoſe trees, where they have no 
prickles, as mentioned in Bofanic Garden, Vol. II. note on Ilex. 
And horſes are ſaid to be well nouriſhed by gorſe, if the prickles are 
previouſly deſtroyed by rolling a ſtone over it, as the tanners bruiſe 
their oak- bark; and ſome horſes are ſaid to be ſo fond of it, and ſo 
wiſe, as to bruiſe young Sorſe· bulnes with their feet, and then to 
eat them. OE 
Fern roots are ſaid to be eaten by the natives of New Holland, 
and in other countries in times of ſcarcity 3; but as their farinaceous 
or mucilaginous matter is included in ligneous fibres too hard for 
maſtication, the method of cooking it is ſaid to confiſt in boiling the 
root, and then extracting the fibres by hammering it to pieces. The 
root of white bryony, wc grows to a great ſize in our hedge-bot- 
| toms, 


toms, is ſaid, by M. Permentier, to poſſeſs a quantity of ſtarch, 
which was capable of being waſhed from the acrid mucilage by grat- 
ing it into cold water, and of being manufactured into an agreeable 
and ſalutary bread; like the bread made from the caſſava, which is 
ſaid to undergo a ſimilar proceſs, by expreſſing ſome of the acrimo- 
nious mucilage previous to the application of the heat of cookery. 
Which ee not only deſtroys the acrimony of many vege- 
| tables, as of water-creſles, cabbages, and the ſkins of potatoes, but 3 is 
alſo believed to render ſome of them more nutritive by coagulating 
their mucilage, which was previouſly combined with too great a 
proportion of water. 

5. It would appear therefore in general, that the e or kernels 
of vegetables afford the moſt nutriment; next to theſe their fruits 
and roots; and afterwards the alburnum or bark. Some of the 
flowers alſo in their early ſtate before impregnation, as thoſe of 
artichoke, cinara, and cauliflower, braſſica, are nutritious from the 
mucilage, which they poſſeſs ; and ſome ſeeds already impregnated, 
but ſtill in their immature ſtate, along with their huſks or capſules, 
as thoſe of kidney-bean, phaſeolus, and of very young peas, afford a 

ſalutary nutriment. And laſtly all flowers after the expanſion of 
their corols ſecrete honey; which ſupplies food to innumerable in- 
ſects, who plunder it, as well as to mankind. In the baſes of many 
leaves another ſaccharine or mucilaginous juice is ſecreted, as at the 
Joints of graſs, on the bulbs of onions, and at the lower parts of the 
leaves of cabbages, and around the ſtems of aſparagus, mercury, and 
| hop-buds, during the early ſtate of their flowers; but the leaves 
themſelves, like the lungs of animals, ſeem to poſſeſs leſs nutritious | 
aliment than many other parts of their ſyſtem. 


4B2 | : VII. The 
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vii. The Happineſs of Organic Life. 


All organized nature may be divided into ſtationary organizations, 
and locomotive organizations; the former of which are called vege- 
tables, and the latter animals, All thoſe parts of vegetables, which 
are moſt nutritious to animals, conſiſt, as obſerved above, of aliment 
ſecreted from the vegetable blood, and laid up in reſervoirs for the 
future ſuſtenance of their embryon or infant progeny ; which re- 
ſervoirs are plundered by locomotive animals, and devoured along 
with the progeny, they were deſigned to ſupport ! add to this, tat 

the ſtronger locomotive animals ws the weaker ones without 
mercy. Such is the condition of organic nature! whoſe firſt law 
might be expreſſed in the words, Eat or be eaten!“ and which 
world ſeem to be one great Baughter-noule, one univerſal ſcene. of 
AL and injuſtice ! TY 
Where ſhall we find a benevolent idea to conſole us amid ſo 


"_ apparent miſery ?—I hope the ſympathizing reader will not 


think the following account of the happineſs, which organized beings 
acquire from irritation only, impertinently inſerted in this place; 
their happineſs derived from imagination and volition may be treated 
of 1 in ſome future work. 

It may firſt be obſerved, that the ſeeds of plants and the eggs of 
animals, when they have left the pericarp or- uterus, and ave not 
yet commenced their new growth. upon the ſoil, or beneath the 
wings of the mother, exiſt in a torpid ſtate, not poſſeſſed of ſenſitive 
life; and cannot therefore at this time be ſuppoſed to ſuffer pain, 
when they are deſtroyed by other animals; though thoſe animals 
obtain pleaſure from the activity, into which their vaſcular ſyſtems 
are excited by the ſtimulus of the aliment thus ſupplied. 

Secondly, that the young of lacteſcent animals both acquire and 


communicate pleaſure to the enamoured mother, from whom they 
receive 
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receive their nutriment, as mentioned in Botanic Garden, Vol. I. 
Canto I. 1. 278, note; which conſtitutes the moſt beautiful and moſt 
benevolent part of the great ſyſtem of nature. 

Thirdly, all animals, and, I ſuppoſe, vegetables, receive e pleaſure 
in the reproduction of their ſpecies; and where ſeeds are diſperſed 
on the ſoil, and the eggs of ſome animals and of many inſects are 
buried beneath it, to be revived and hatched by the warmth of the 
ſun ; there can be no pain in theſe caſes inflited on the mother, when 


they are deſtroyed by animals or by inſeQs, as ſhe is unconſcious of 
their deſtruction. 


Fourthly, as all animal exiſtence muſt periſh in proceſs of time, 
by the inirritability and conſequent debility occaſioned by the repe- 
tition of ſtimulus, which is termed habit, and appears to be an uni- 
verſal law of nature: it is ſo ordered, that as ſoon as any organized 
being becomes leſs irritable and leſs ſenfible, and in Se 
feeble or ſickly, that it is deſtroyed and eaten by other more irritable 
and more ſenſible, and in conſequence more vigorous organized 
beings; as inſects attack the weaker vegetable productions in pre- 

ference to the healthy ones; and beaſts of prey more eaſily catch and 
conquer the aged and infirm, and the young ones are defended by 
their parents. By this contrivance more pleaſureable ſenſation exiſts 
in the world, as the organized matter is taken from a ſtate of leſs ir- 
ritability and leſs ſenſibility, and converted into a ſtate of greater ; 
that is in other words, that the old organizations, whether ſtation- 
ary or locomotive ones, are tranſmigrated into young ones : whence 
it happened, that before mankind introduced rational ſociety, and 
| conquered the ſavage world, old age was unknown on earth! 
Finally, the aged and infirm, from their preſent ſtate of inirrita- 
bility and inſenſibility, loſe their lives with leſs pain, and which 
ceaſes inſtantly with the ſtroke of death; infomuch that death 
cannot ſo properly be called poſitive evil, as the termination of 


good. 
To 
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To this ſhould be added, that a long continued or a- great exceſs 
of pain cannot affli& an organized being; as ſyncope or ſudden 
death, and conſequent. decompoſition, attends very violent. pains ; 
and a lingering death attends the continuation of leſs violent ones. 
Hence it becomes a conſoling circumſtance, that miſery is not im- 
mortal. 

A philoſopher, whom 1 left in my Mrz has peruſed the above 


paragraphs, and added the ſubſequent one to my manulcript. ** It 
_ conſoles me to find, as I contemplate with you the whole of orga- 


nized nature, that it is not in the power of any one perſonage, whe- 


ther ſtateſman or hero, to produce by his ill- employed activity ſo 


much miſery, as might have been ſuppoſed. Thus, if a Ruſſian 


army, in theſe inſane times, after having endured a laborious march 
of many hundred miles, is deſtroyed by a French army in defence of 


their republic, what has happened ? Forty thouſand human crea- 


tures dragged from their homes and their connexions ceaſe to exiſt, 
and have manured the earth ; but the quantity of organized matter, 


of which they were compoſed, preſently revives in the forms of mil- 
lions of microſcopic animals, vegetables, and inſets, and afterwards 
of quadrupeds and men; the ſum of. whoſe happineſs is perhaps 


much greater than that of the haraſſed ſoldiers, by whoſe deſtruc- 


tion they have gained their exiſtence !—ls not this a conſoling idea 


to a mind of univerſal ſympathy ? 


„ well remember to have heard an ingenious agricultor dealt, 
that he had drained two hundred acres of moraſſy land, on which he 


now was able to feed a hundred oxen ; and added, is not that a me- 
ritorious thing?“ True, ' replied one of the company, but you for- 


get, that you have deſtroyed a thouſand free republics of ants, and 
ten thouſand rational frogs, beſides innumerable aquatic Inſects, and 
aquatic vegetables,” 

" Fring written the above, I fear you may think me a miſan- 


thrope, but I affure you a contrary ſenſation dwells in my boſom ; 
7 | and | 
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and though I commilerate the evi of all organic being, Homo ſum, 
humani aka a me alienum puto.“ | 

2. The vaſcular ſyſtems of animal bodies are excited into action 
by the ſtimulus of the fluids, which they abſorb, circulate, and ſe- 
crete; and when this action is exerted in its natural or moſt uſual 
quantity, it is attended with agreeable ſenſation, which conſtitutes 
the pleaſure of organized exiſtence. Theſe vaſcular actions of ani- 
mals, which perform digeſtion, ſanguification, and ſecretion, convert 
the aliment, after its ſolution in the ſtomach, into more compounded 
and more ſolid materials; as into muſcles, membranes, nerves, 
bones, and ſhells ; at the ſame time that pleaſurable ſenſation attends 
this activity of the ſyſtem. The vaſcular actions of vegetables, 


Which perform their digeſtion, ſanguification, and ſecretion, convert 


the elements of air and water, or other aliments, which they receive 
from organized matter decompoſing beneath the ſoil, into more com- 
pounded or more ſolid materials, as into vegetable veſſels, muſeles, 
membranes, nerves, and ligneous fibres; and a degree of pleaſure- 
able ſenſation muſt be ſuppoſed from the ſtrongeſt analogy to attend 
this activity of their ſyſtems, 

3. Many of the materials, which have been thus e by the 
digeſtion and ſecretion of organized beings, and have given pleaſure 
in their production, have THE flow in their Jecoinpodtion after the 
death of the creature; as the ſhells of fiſh were originally thus 
formed, and were left at the bottom of the ocean, till they became 
wonderfully accumulated, were afterwards elevated by ſubmarine 
fires, and conſtitute at this day the immenſe rocks and unmeaſured 
ſtrata of limeſtone, chalk, and marble. As mentioned 1 2 Sect. X. 
10. I. 

The ſtrata, which are incumbent on the calcareous ones, which 
conſiſt of coals, ſand, iron, clay, and marl, are all of them be- 
lieved to have been originally the products chiefly of vegetable orga- 


ization 3 whatever changes they have ſince undergone in the bog 
progreſs 
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progreſs of their decompoſition, and that all thoſe ſolid parts of the 
carth have been thus fabricated from their ſimpler elements by vege- 


table and by animal life, and have given pleaſure to thoſe organized 
beings, which formed them, at the time of their production. 
We hence acquire this ſublime and intereſting idea ; that all the 


| calcareous mountains in the world, and all the frata of clay, coal, 
marl, ſand, and iron, which are incumbent on them, are Moxvu- 
| MENTS OF THE PAST FELICITY OF ORGANIZED NATURE AND 


CONSEQUENTLY OF THE BENEVOLENCE OF. THE Drrrv! 


VIII. The Cultivation of Brocoli. 


_ Tranſlated in part from an elegant Latin poem of Edward Tighe, Eſq. 


T HERE are of learned taſte, who till prefer 
Cos-lettuce, tarragon, and cucumber; 
There are, who ſtill with equal praiſes yoke 
Young peas, aſparagus, and artichoke; _ 
Beaux there are ſtill with lamb and ſpinach nurs d, 5 
And clewns eat beans and bacon, till they burſt. 
This boon I aſk of Fate, where'er I dine, 
O, be the Proteus-form of cabbage mine 
Cale, colewort, cauliflower, or ſoft and clear 
If Brxocori delight thy nicer ear, OY 
Give, rural Muſe ! the culture and the name 
In verſe immortal to the rolls of Fame. 
When the bright Bull aſcending firſt adorns 
The Spring s fair forehead with 1 een horns; ; 


inden the bright Bull, I9th of April, 


Italian 
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Italian ſeeds with parſimonious hald 

The watchful Gardener ſcatters o'er his land; 
Quick moves the rake, with iron teeth divides 
The yielding glebe, the living treaſure hides ; 
O'er the ſmooth ſoil, with horrent thorns beſet, 
Swells in the breeze the undulating net; 
Bright ſhells and feathers dance on twiſting ſtrings, 
And the ſcar'd Finch retreats on rapid wings. 

Next when the Twins their lucid forms diſplay, 
And hand in hand falute the lord of day; 
When climbs the Crab the blue ethereal plain, 

Or ſhakes the Lion his refulgent mane; 
Each paſſing month renew the grateful ol, 
 Upturn with ſhining blade the fertile ſoil; 
New feeds inſert, whoſe vegetable birth 
May riſe ſucceſſive from the womb of earth, 
So ſhall hibernal hours on frozen wing 
View the green products of the breezy ſpring ; 
Admiring nymphs the genial banquet ſhare, 
Smile on thy labours, and reward thy care. : 
But when three leaves the young Aſpirer ſhoots, 

To other ſoils tranſplant the ſhorten'd roots; 
Where no tall branches form a vaulted glade, 
Nor ivy'd tower projects a length of ſhade ; 
There in wide ranks thy verdant realms divide, 
Parting each opening file a martial ſtride. 
There with charm'd words of ſome poetic ſpell 
Call the blue Naiads from their ſecret cell; 
From ſilver urns in lucid circles pour 
Round each weak ſtem the ſalutary ſhower. 
Pants thy young heart to graſp the laurel'd prize, 
And ſwell thy Brocoli to gigantic ſize f. 2 


th Twins, 20th of May. The Crab, 20th of o June. 


The Lion, 22d of July. „ 
RP > © „ Soon 
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Soon as each head with youthful grace receives 
The verdant curls of fix unfolding leaves; 
O, till tranſplant them on each drizzly morn, 
Oft as the moon relights her waining horn; 
Till her bright veſt the ſtar-clad Virgin trails, 
Or corn-crown'd Autumn lifts his golden ſcales. 
Then ply the ſhining hoe with artful toil, 
Ere the grey night-froſt binds the ſtiffen'd ſoil ; 
And, as o'er heaven the riſing Scorpion crawls, 
Surround the ſhuddering ſtems with earthen walls. 
So ſhall each plant erect its leafy form, 
 Unſhook by Autumn's equinoxial ſtorm ; 
And round and ſmocth, with ſilvery veins emboſs'd, 
Repel the dew-drops, and evade the froſt. 
Thus on the Stoic's round and poliſh'd brows 
Her venom'd ſhafts in vain misfortune throws ;. 
By virtue arm'd, he braves the tented field, 
The innocuous arrows tinkling on his ſhield. 
Hence when aſcendant rules the watery Star, 
Or the celeſtial Fiſhes ſwim in air, 
Thy guarded ſtalks ſhall lift their curled heads, 
And fringed foliage ſhade thy ample beds, 
Gem with bright emerald Winter's trackleſs ſnows, 
Or bind with leafy wreaths his icy brows. 

When leads the Spring amid her budding groves. 
The laughing graces,. and the quiver'd loves; 
Again the Bull ſhall ſhake: his radiant hair 
O' er the rich product of his early care; 


The ſtar- clad Virgin, 22d of Auguſt. Golden ſcales, 22d of September. 

Scorpion, 22d of October. Evade the froft. One advantage, which vege- 
tadles receiye by repelling the water by the upper ſurfaces of their leaves, is, that it 
may not incommode their reparation; but another is, that by not bring thus moiſtened 


they are leſs injured by froſt. 
WH atery Star, 1qth January, Cel:/tinl Fi Mer, 17th February. The Bull, _ Apnl. 


With 
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With hanging lip and longing eye ſhall move, 
And Envy dwell in yon blue fields above.— 
Ott in each month, poetic Tighe! be thine 
To diſh green Brocoli with ſavory chine; 

Oft down thy tuneful throat be thine to cram 

T5 ſnow-white cauliflower with fowl and ham !— 
-Nor envy thou, with ſuch rich viands bleſt, 
The pye of Perigord, or Swallow a 


The 5 Perigord was made of the red- legged aid helen the French revolu- 
tion; and was ſold in London at the price of a guinea for each bird it contained, 


Swallow's net, There is a ſpecies of ſwallow, that builds a neſt on the banks of 
che Nile and Ganges, which conſiſts of iſinglaſs; ; which the bird collects from putrid 


fiſh left on the ſands; and which is eſteemed a great delicacy, an enters the moſt 
coſtly ſoups at * luxurious tables of the eaſt. 
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PLAN Fox DISPOSING PART OF R VEGETABLE SYSTEM or LINNEUS 
| INTO MORE NATURAL CLASSES AND ORDERS. 


3 The claſſes of plants diſtin guiſhed by the proportion or ſituation of the flamina are 
more natural than thoſe diſtinguiſhed by their numbers. Many Linnean claſſes 
thus diſtin guiſbed. Many of the orders are natural claſſifications. Uſe of natural 

| claſſes. 2. The ſituation and Proportion of the ſexual organs are leſs liable to va- 
riation than their numbers. Great variation in reſpef# to number of the ſtamina. 
From luxuriant growth, Some ſpecies have but half the number. Others have 
| part of them without anthers. The number of piſiilla varies in different ſpecies of 
1 a the ſame genus. Progreſs of nature to greater perfection. Of the claſs Syngeneſia. 
3. Immutable parts diſcovered by reaſoning as well as by obſervation. Filaments 
of Meadia unchangeable, and of hemeracalis fulva, nigella, collinſonia, ſpartium.. 
4. Some natural orders might become claſſes. As the graſſes, and the umbillate, 
and ſſtellatæ. Forms of the filaments, and of the anthers, as well as their fitua- 
| tions, leſs variable than their numbers. . 5. Claſſic characters. From ſhort and 
| long filaments. From their unequal heights. From their different infertions. From 
their reſpective ſituations. From their adheſions to each other. On to the coral, 
or ſtyle. From their exiſtence in different flowers. From the connexion of the an- 
thers, or from the forms of the filaments and anthers.. 6. Uncertainty. of the num-- 
ber of Piſtilla. Their proportions. and fig ures leſs variable. And would define 
more natural orders. 7. Characters of orders from the len oth of the ſtyle. The 


curvature of it. The attitudes of it. Droifion tons of the fligma.. _ of the ti 285 
Aabeſ ons 2 the fiyle.. 8. Concluſion. 
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I. OFTEN as I have admired the claſſification of vegetables by 
the great Linneus deduced from their ſexual organs of reproduction, 
1 TN ſome 
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ſome of the claſſes have appeared to me to be more excellent than 
others, as they ſeemed to approach nearer to natural ones. On fur- 
ther attention to this ſubject, I perceived that thoſe claſſes, which 
were deduced from the proportions or ſituations of the ſtamina, or 
which included the number of the ſtamina along with their propor- 
tions and fituations, were more natural claſſes than thoſe, which were 
diſtinguiſhed ſimply by the number of them. 

Thus the claſſes termed Dydynamia and Tetradynamia, which 


are derived from the proportions and ſit uations of the ſtamina as well. 


as their number, are wonderfully natural; to which may be added 
the claſſes Icoſandria, and Polyandria, as their diagnoſtic character 


conſiſts in the ſituation of the ſtamina on the calyx or petals in. the 


former claſs, and on the receptacle in the latter, though the names 


of theſe claſſes are not ſo happy, as they ſimply refer to their num 


bers, which are unfortunately very variable. 

y Some other of the Linnean claſſes are diſtinguiſhed by the "RE 
tion of the filaments, as the Monadelphia, Diadelphia, Polyadelphia, 
and Gynandria; all which approach towards natural claſſes; and the 
Syngeneſia, which is diſtinguiſhed by the adheſion of the 1 is 
a claſs beautifully natural, except the laſt order. 

Many of the orders alſo in the ſexual ſyſtem are natural. los. 
tions, as the graſſes in the claſs Triandria, the umbellated plants in 
the claſs Pentandria, and perhaps the cruciform plants in the claſs. 
Tetandria; with many amongſt thoſe which are termed natural 
orders at the end of the Genera Pede ert ; all which might proba- 
| bly be difcriminated' by ſome ſituation, or proportion, or form, of 
their reſpective ſtamina. 5 

As the claſſes deduced from the proportions or ſituations of the 
ſtamina alone, or conjointly with their reſpective number, appear 
thus to produce more natural diſtributions of vegetables, than thoſe 
derived ſimply from their number; it might have been more fortu- 
nate for the ſcience of Botany, if the great author of the ſexual 
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ſyſtem had turned his mind to have claſſed all of them from the pro- 


' portions, ſituations, and forms of the ſtamina alone, or from theſe 


oonjointly with their number, and to have diſtinguiſhed the orders 
according to the proportions, fituations, or forms of the piſtilla Jene, 


or conjointly with their numbers. 


The great uſe of diſtributing plants into natural claſſes is not only 


for the 8 of more readily diſtinguiſhing them from each other, 
and diſcovering their names, but alſo for that of more readily detect- 


ing the virtues or uſes of them in diet, medicine, or the arts; as for 
the purpoſes of dying, tanning, architecture, ſhip-building; which 
has already been happily experienced in attending to the genera or 


families of plants, which are all natural diſtributions of them, whence 
the ſame virtues or qualities generally exiſt among all the ſpecies of 
the ſame genus, though perhaps in different degrees. 


2. But another great advantage would probably occur from deduc- 
ing the characters "bf the claſſes of vegetables from the ſituations, 
proportions, or forms of the ſexual organs rather than from their 
number; which is, that theſe criterions of the claſſes and orders 
would be much leſs ſubject to variation, 

The variation of the number of ſtamina not only bly oc- 


curs from the too Juxuriant growth. of many cultivated flowers, or 


by the duplicature or multiplication of their petals, or nectaries, which 
18 liable much to inconvenience the young | botaniſt; but ſeveral of 
the ſpecies of plants have but half the number of ſtamina, which 


other ſpecies of the ſame genus poſſeſs. This occurs ſo frequently, 


that the defect of number is exprefled as an eſſential character of the 
Jpecies in many inſtances. Thus the ceraſtium pentandrum, and ſper- 


gula pentranda, diſtinguiſh thoſe ſpecies from the other plants of the 


genus, which poſſeſs ten ſtamens; ſo tamarix floribus pentandris, 
tamarix floribus decandris, ſalix floribus diandris, ſalix triandra, ſalix 


pentandra, valeriana floribus monandris, valeriana floribus diandris, 
verbena diandra. 
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So the vernal flowers of the corchorus ſiliquoſus have but four 


ſtamina, but the autumnal ones have numerous ſtamina. The linum 


flax of this country has but five perfect ſtamina, and five without an- 


thers on their ſummits; whereas the linum luſitanicum, Portugal 
flax, poſſeſſes ten complete ones. The verbena, vervain, of our coun- 
try bas four ſtamina, that of Sweden but two; the genus albuca, 
bignonia catalpa, gratiola, and hemlock-leaved geranium, have only 


half their filaments crowned with anthers; all which and many 
others evince the uncertainty of depending on numbers alone for” 


diſtinguiſhing the claſſes of plants. 
Nor are the number of piſtilla more certain as a 0 0 of the 


orders. Thus there is nigella pentagyna, and nigella decagyna; 
hypericum floribus pentagynis, trigynis, and digynis, with innu- 


merable other fimilar inſtances, as mentioned in No. & of this Sec- 
tion. Which evince, that great confuſion muſt be occaſioned by a 
reliance ſimply on the mumber of the piſtilla for 1 the orders 
of plants. . 


I contend, that the nomber of the ſexual organs in flowers is more 
liable to change by the influence of ſoil or elite; arbrithe pro 


greſs of time, than their ſituations or proportions, or forms, and might 


therefore probably be more advantageouſly employed in diſtinguiſhing: 


their claſſes and orders from each other, as well as in rendern them 


more natur al combinations. | 
'This mutability or uncertainty of the number of the organs 18 re- 


production belonging to individual flowers, Would ſeem to ariſe from 


an attempt of all organized beings towards greater perfection. 


Whence as the ſucceſs of A pa of reproduction becomes more 


certain from the greater perfection of the vegetable being, the organs 


for the purpote of reproduction ſeem to W fewer. Whience 


ſome flowers have loft half the ſtamina, and in others the anthers 


of thoſe ſtamina are yet only deficient, and in others the piſtilla are 


deficient.; all. which: in proces. of time may gradually become leſs- 


numerous, 
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numerous, or ſeparate themſelves from hermaphrodite flowers into 
ſexual ones, as in the claſſes of moncecia and dicecia; and all of 
them finally, after a long proceſs of ages, become of the orders mo- 
nandria and monogynia of thoſe clafſes ; whilſt new kinds of vege- 
tables may begin a ſimilar progreſs from leſs to greater perfection. 
So in animals, the leſs perfect ſeem to poſſeſs organs for a more nu- 
merous reproduction, as fiſh and inſets. Such would ſeem to be 
the perpetual progreſs of all organized being from leſs to greater per- 
fection exiſting from the begining of time to the end of it! ! a power 
impreſſed on nature by the: great Father of all. py 5 
Thus in the claſs fore 1a, the tendeney of theſe vegetables 
from more numerous to a more ſimple organization for the pu rpoſe of 
reproduction is wonderfully conſpicuous. In the order polygamia 
 #qualis, all the florets are furniſhed with male and female organs. 
In the order polygamia ſuperflua, the florets in the centre have both 
male and female organs, thoſe in the circumference have only fe- 
male ones; and of thoſe ſome have loſt the corol of the floret. In 
the order polygamia fruſtranea the florets in the centre poſſeſs both 
male and female organs, but thoſe in the circumference have nei- 
ther; though at the fame time the corols of thoſe florets remain. 
And laſtly, in the order polygamia neceſſaria the central florets are 
ſimply male florets, and thoſe in the circumference ſimply female 
ones; and thus approach to the claſs of monœcia, having the male 
and female organs in ſeparate florets; and may in ace of time 
exiſt i in ſeparate flowers, and afterwards in ſeparate plants, like the 
two ſexes of the more perfect animals. Something ſimilar to this 
ſeems already to have occurred in the plant phytolacca, of the claſs 
decandria decagynia - which poſſeſſes one ſpecies with twenty males, 
another with ten, another with only eight males and eight fermales, - 
and laſtly one of the claſs dicecia, or two houſes, _ 
3. In many flowers ſome circumſtances of the ſituations or pro- 
portions or forms of the filaments or anthers may be ſhewn, by rea- 
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foning as well as by obſervation, to be leſs mutable than others; as | 
the ſhortneſs of the filaments of dodecatheon meadia, cyclamen, ſo- 
lanum, borago, fuſchia, and others. As mentioned in Botanic Gar- 
den, Vol. Il. note on Meadia, Thus in the flower of meadia the 
' filaments are exceedingly ſhort compared to the ſtyle, and ſeem to 
have been in that circumſtance immutable. Whence it became ne- 
ceſſary, firſt to furniſh them with long anthers, which ſtand pointed 
towards the diſtant ſtigma apparently endeavouring to reach it. Se- 
condly, it was neceſſary to bend the flower-ſtalks, when the corols 
open into thoſe graceful curves, which conſtitute the uncommon 
beauty both of this flower and of the fuſchia ; that the ſtigma by 
hanging down immediately beneath the anthers might thus receive, 
as it falls, the prolific farina, And that this was the evident deſign 
of the curvature of the flower-ſtalk appears from its riſing again, and 
becoming quite erect, as ſoon as the impregnation of the pericarp is 
accompliſhed. Thirdly, as the flower thus becomes perpendicularly 
pendent, it was neceſſary to reflect the petals for the purpole e of ad- 
mitting light and air to the ſexual organs. 
Me may reaſon from this ſtructure of the meadia, that all this ap- 
paratus of long erect anthers to approach the ſtigma; of bending the 
flower-ſtalk, that the ſexual organs might become pendulous; and 
then of reflecting the petals to give light and air; might have all 
been ſpared, if the filaments alone could have grown as long as the 
flyle; as occurs in moſt other flowers. And that therefore in theſe 
flowers the filaments are the moſt unchangeable parts of them; and 
that hence the comparative length of the flaments! in reſpect to the 
ſtyle would afford the moſt n mark of their efſential cha- 
rater, or for the purpoſe of claſſification. 

Another apparent inſtance of the great unchangeableneſs of the 
length of the filaments exiſts in the e folra, tawny day- 
lily, in which I obſerve the ſtyle is crooked, or bent into a zigzag, 
about the middle of it, evidently for the purpoſe of ſhortening it, 
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that the anthers might approach the ſtigma; the ſtalk of the flower 
not being ſo flexible as to allow it to become pendent, as in the he- 
en flava, or yellow day-lily. : 
In nigella, devil in the buth, the ſtyles are very long compared 
with the filaments, and bending down their ſtigmas over the an- 
thers in curves, give the flower a reſemblance to a regal crown ; 
which need not to have occurred, if the filaments could more 88 
have been lengthened. 
In en the two anthers ſtand widely diverging on mort 


filaments, and the tall capillary ſtyle bends its ſtigma into contact _ 


firſt with one of them, and afterwards with the other. In the ſpar- 
tium ſcoparium, common broom, the long ſtyle bends round into a 
circle to accommodate the ſtigma to the ſhort ſet of anthers, which 


great curvature need not have exiſted, if the filaments could more 


eaſily have grown longer. Other inſtances of ſimilar ſtructure are 
related in Sect. VII. 2. 2. of this work. 
It is probable, that fimilar obſervations, and a conſequent reaſon- 
ing on them, might be applied to many other kinds of flowers ſo as 
to detect the moſt unchangeable parts of them: but great time, la- 
bour, opportunity, and ingenuity, would be required to eſtabliſh 
from them the moſt invariable and moſt natural claſſes of vege- 
tation. 
4. Many Ae proportions ad ſituations and forms of the fila- 
ments are enumerated in the Philoſophia Botanica of Linnzus ; 
ſome of which might poſſibly have become claſſical characters, if he 
had turned his attention to them, and given them adapted names; 
as he has done to thoſe claſſes, which de has derived from the ſitu- 
ations of the ſexual organs, as didynamia, tetradynamia, ſyngeneſia, 
and others, which approach nearer to natural claſſes, and are ſubject 
to leſs variation than the numerical ones. 5 
Some of thoſe collections of plants, which Linnæus has termed 
natural orders, and ſome of thoſe of Ray, and Tournefort, might 
TE — 


perhaps have had names affixed to them, denoting the ſituations or 


proportions or forms of their ſtamina, and have thus conſtituted na- 
tural claſſes in the Linnæan ſyſtem. Thus for example the natural 


order of graſſes might perhaps have had a name denoting their 


long capillary Game The natural order of graſſes is ſo conſpi- 
cuous, as to have ſtruck all beholders; they conſtitute, it is ſaid, 
nearly a fixth part of the vegetable kingdom, eſpecially in open 


countries; the leaves are not fly beoden by being trampled on, 


but die in winter, becoming yellow and dry; but what is wonder- 
ful, they are ſaid to revive in the ſpri ing, and become green again. 
This natural order of plants has been divided into cerealia and gra- 


mina, corn and graſſes; which however only differ in reſpect to the 


ſize of the Freda. - It is much diſunited by the numerical diſtinctions 
of the ſexual ſyſtem, as ſome graſſes belong to the claſs monandria, 
diandria, triandria, and berindtis; and thoſe of the triandria, and 


hexandria, are either hermaphrodite, or monacious, or polygamous 
plants. Of theſe a very curious and extenſive table is given in the 


Prælectiones in Ordin. Natur. a Giſeke Hamburg. 1792, p. 138. 


A great part of the natural order of caryophyllei, in which the 
nber of the ſtamina is very variable, are obſerved by Mr. Milne 
to have their filaments alternately attached to the claws of the petals 
and to the receptacle, and might poſſibly have a claſſical denomina- 


tion from that circumſtance. Botan. Dic. Art. Caryophyllet. 
The five ſtamina of the umbellated plants in the claſs of pentan- 
dria digynia, with five petals, two ſeeds, above; which are term- 
ed umbellatz in the natural orders of Linnzus ; as they diverge from 
each other, might perhaps be called five ſtarred, or cinque- pointed 


ſtamina from this ſituation, And in part the natural order of plants 
termed ſtellatæ by Linnæus, as galium, and aſperula; which belong 


to the claſs tetandria monogynia with one petal, two berries, above; 
the four diverging ſtamina might perhaps be termed cruciform, as 


they oppoſe each other. And thus theſe natural collections of vege- 
422 | tables 
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tables might acquire a claſſical denomination from” the ſituations 
of their en or berate from the form of their filaments or 


anthers. 


To theſe ſituations and proportions of the ſtamina, with many 


others, might be added the form of the filaments, as capillary, flat, 


wedgeform, ſpiral, awled; and alfo the forms and fituations of the 
anthers, as globular, oblong, arrowy, angular, horned. Which 


may be ſeen in the Philoſophia Botanica of Linnæus, p. 65; or a 


tranſlation of them in Miln's Botanical Dictionary, under the titles 


of filament and anther. All which, I ſuppoſe, are much leſs vari- 


able by ſoil or climate, than the numbers of their reſpective ſexual 
organs, and would in the hands of an ingenious botaniſt form r more 
natural claſſifications. 


5. Claſſical characters might 3 be taken from the length of 


the filaments compared to that of the ſtyle, with ſome thay con- 


comitant circumſtances; as firſt where they are ſomewhat ſhorter 


| than the ſtyle, as in the pendent bell-flowers of lily, fritillaria, cam- 


panula. Secondly where the filaments are more than twice as ſhort 


as the ſtyle, as in meadia, cyclamen, ſolanum, borago, fuſchia. 


Or thirdly where the filaments are more than twice as . as the 
ſtyle, and in the natural order of graſſes. 


Secondly, the unequal heights of the filaments at the ürſt opening 


of the corol. In many flowers the inferior ſet of ſtamina riſe up to 


the ſtigma, when the higher ſet have diſcharged their pollen. To 


thefe ſit uations of the ſtamina may alſo be added their number, as in 
the two very natural claſſes of Linnæus, the didynamia and the te- 
tradynamia. One of theſe might be termed two higher than two; 


the other four higher than two. To which might perhaps be added 


a third claſs, of many higher than many; as "i above ſix f in lithrum 


ſalicaria, five above five in lychnis. 


Thirdly, the different inſertions of the flaments, as firſt on the 
calyx, which principally diſtinguiſhes the claſs icoſandria of Lin- 
Ns 6 neus, 
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næus, and which thus approaches towards a natural claſs. Secondly 
on the receptacle, which diſtinguiſhes the claſs polyandria of Lin- 
neus, which alſo approaches toward a natural claſs. And thirdly, 
the inſertion of the filaments alternately to the claws of the petals, 
and to the receptacle; which diſtinguiſhes a part of the natural 
order of the caryophyllei, 1 in which the number of the ſtamina is 
very various. 

PFourthly, the ſituation of the filaments in reſpect to each Abit F 
as firſt in the natural order of Linnæus termed ſtellatæ, or a part of 
the tetrandria monogynia; the diverging filaments oppoſe each other, 
and might be termed cruciform, as in galium, aſperula. Or ſe- 
condly, where five diverging filaments aſſume the appearance of a 
ſtar, as in the natural order of umbellatz, or a part of pentandria di- 


 gynia, and might have a name borrowed. alſo from their number, 


like five-ſtarred, or cinque-pointed, applied to the filaments,. as men- 


tioned above. 


Fifthly, the adheſions of the filaments to each other at their baſe: 5 
This has given names to three claſſes-of the Linnæan ſyſtem, which 
approach to natural ones, under the term of brotherhoods; as firſt, | 

Where the filaments all adhere at their baſe, as in the claſs monadel- 

phia ; ſecondly, where they adhere in two ſets, as in the claſs dia- 

delphia ; and thirdly, where they en in —_ ſets, as in the 
claſs polyadelphia. 
Sixthly, the adhefions of the filaments to- the corol,. as where 
they adhere more than half their length. to the internal part of it, 
as in many monopetalous flowers, as primula, auricula ; or where 
the filament ariſes from the petal, or where the anthers adhere to the. 
margin of the petal, as in many of the natural order of ſcitamineæ, 

as 1 in the Prælect. in Ord. Natur. a Giſeke, p. 189. 

Seventhly, where the filaments adhere to the ſtyle, as in the claſs. 
gynandria, which approaches to a natural one. 

Eighthly, the ſituations of che ſtamina not in the ſame flowers 

wund 
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with the piſtillum. This has alſo given names to three claſſes of the 
Linnæan ſyſtem, monœcia, diœcia, polygamia, 

Ninthly, the connexion of the anthers, which has given the name 
to the claſs ſyngeneſia, which excepting the laſt order, is a wonder- 
fully extenſive and natural claſs. 

To theſe varieties of ſituation, proportion, and adheſion, of the 
filaments, may be added thoſe of the anthers on their. ſummits ; 
which to an attentive obſerver may perhaps be as numerous as thoſe 
of the filaments, and to theſe may again be added the various forms 
of the filaments, as capillary, flat, wedgeform, ſpiral, feathered, &c. 
and alſo the various forms of the anthers, as oblong, globular, ar- 
rowy, angular, horned. All which are deſcribed in the Philoſophia 

Botanica, And by an adoption of ſome of theſe ſeparately or in 
conjunction for claſſical characters, I ſhould hope that new claſhfica- 
tions might be diſcovered inſtead of thoſe, which are ſimply numeri- 
cal, Which might be more natural ones, leſs ſubje& to variation, 
ceaſier to be diſtinguiſhed from each other, and more ſimilar in their 
good or bad qualities; and might thus add to the great beauty and 
utility of the preſent wonderful arrangement of 10 many nne 
vegetables in the Linnæan ſyſtem. 
6. The ſame obſervations and mode of reaſoning : are applicable to 
the various orders of the ſexual ſyſtem. Which 1 the great Lin- 
næus had fortunately deduced them from the proportions, 8 
or forms of the ſtyles and ftigmas, the characteriſtic ſigns might 
| 1 been leſs liable to change by ſoil or climate, and many of the 
orders have been more natural collections of vegetables, than thoſe 
are, which he has derived ſimply from their number. 

The uncertainty of the number of piſtilla, and the . 
which might be occaſioned by a reliance on it, was mentioned in 
No. 2 of this ſection; there is a nigella pentagyna, and a nigella 
decagyna; there is an hypericum floribus pentagynis, trigynis, 
and digynis; and in the whole order of fruſtraneous polygamy in 

| the 
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the claſs ſyngeneſia the a. of the ray are furniſhed with a ſtyle 
and no ſtigma, as in the ſunflower. 
The flowers of the polygonum, whoſe claſſical character is oc- 
tandria, and its order trigynia, affords many inſtances of the uncer- 
tainty of the number of the ſexual organs, both in reſpect to the 
ſtamina and piſtilla. Thus the ſpecies 4, 5, 6, 7, poſſeſs but five 
ſtamina in each; the ſpecies 8, 9, 10, have each of them fix. 
ſtamina, and the eleventh ſpecies has ſeven ſtamina. And laſtly the 
ſpecies 4, 5, 6, 8, 9, 11, 12, have each of them but two piſtilla, 
and all the reſt three piſtilla. 
From theſe and other innumerable inſtances there is reaſon to con- 
clude, that the proportions, ſituations, and forms of the ſtyle and 
ſtigma, to which might be added their number conjointly, would 
have made eſſential characters for the orders, which would have been 
leſs variable than thoſe derived only from the number of them, and 
would have rendered them more natural collections. 
. The characters of the orders might be deduced firſt from the 
length of the ſtyle compared with that of the filaments ; as where 
the ſtyle is more than twice as long as the filaments, as in meadia, 
_ eyclamen, folanum, fuſchia, Secondly, where the ſtyle is about 
one third longer than the filaments, as in lilium, fritillaria, cam- 
panula, and many other bell- flowers. Thirdly, where the ſtyle is 
very ſhort compared to the filaments, as in poppies.. 

2. The characters of the orders might be deduced from the cur- 
vatures of the ſtyle. As firſt, Where the. Gels bends into a curve 
over the anthers to bring the ſtigma into contact with them, as in 
nigella, devil in the buſh. Secondly, where the ſtyle bends into a 
circle like a french-horn to accorgmodate the ſtigma to two ſets of 
ſtamina. in ſucceſſion, firſt the lower, and then the higher, as in 
ſpartium ſcoparium, common*broom.. Thirdly, where the ſtyle is 
erooked. in the middle of it, making a kind of zigzag, to lower the 
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ſtigma to the anthers bene it, as in hemerocallis fulva, tawny 
day-lily. 

3. Characters might be dedibed from the attitude of the ſtyle; as 
where it is pendews,” that the ſtigma may be accommodated to the 
anthers above it, as in many bell-flowers. Secondly, where it is 
inclined at a conſiderable angle to accommodate the ſtigma to the in- 

clined anthers, as in epilobium, willow-herb, and glorioſa ſuperba. 
_ - Thirdly, where the ſtyle is ere, to adapt the Qigma to the __ 
anthers, as in many flowers. 

4. Where the diviſions of the ſtigma expand, and bend down to- 
ward the anthers beneath them, as in ſome kinds of dianthus, pink, 
and in epilobium. | 

5. The total abſence of the ſtyle might mark an order. 

6. The total abſence of the ſtigma, which | is a characteriſtic mark 
of the florets of the ray in the order fruſtraneous polygamy of ag 
claſs ſyngeneſia. 

7. Where the ſtyle adheres to the ſtamina, as in the natural order 
of Linnæus termed calamariz, as obſerved 1 in Philoſ. Botanica, No. 
102, on the Piſtilla, p. 68. 

8. Where the Kyle . the ſtamina a as in the claſs gynan- 
dria. 

. Where the ſtyle appears to exiſt both above 1 below the 
germ, as in capparis, euphorbia. 

10. The lateral adheſion of the ſtyle to the germ, as in one of 

the natural orders of Linnæus, which he has termed ſenticoſæ, or 
briers, which includes the roſe, raſpberry, ſtrawberry, agrimony, al- 

chemilla, and many others, which might be named from the lateral 
adheſion of the ſtyle to the germ, which Linnæus aſſerts to exiſt 

both in the natural order above mentioned, and 1 in the order Jcoſan- 
dria polygyna. Philoſ. Botan. p. 67. 

If to theſe proportions or ſituations of the ſtyle were added the va- 
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rieties of its figure, as cylindrical, angular, awled, capillary ; and ta 
theſe were again added the diviſions of the ſtigma, as convolute, re- 
volute, ſix-parted, many-parted. And to theſe were again added 
the various forms of the ſtigma, as globular, egged, end-nicked, 
cruciform, feathery, &c. which are enumerated in the Philoſophia 
| Botanica ; there is great reaſon to believe, that charaQeriftic marks 
of all the orders of plants might be deduced and named from ſome of 
thoſe circumſtances ſeparately or conjointly ; which might diſtin- 
guiſh them from each other with greater eaſe and certainty, and by 
marks leſs variable by ſoil or climate, than by the number alone ; 


and by rendering them more natural add to the beauty and utility of 
the E ſyſtem. | 


; Concluſion. 


| Nevertheleſs I am well aware of the great general inconvenience 
of altering ſo extenſive a ſyſtem once eſtabliſhed, and am ſorry to ſee 
ſome idle efforts to add the claſſes already deduced from ſituation or 
proportion to thoſe, which are ſimply numerical ; and thus rather to - 
deteriorate than to improve the preſent ſyſtem of the great maſter. 

I profeſs myſelf incapable to execute the plan, which I have here 
ſuggeſted, as it would require a moſt exact knowledge of the detail of 
botany, as well as of the outline; would require many years of un- 
remitted application, with every opportunity of viſiting botanic gar- 
dens, or examining dry collections, and inſpecting prints and draw- 
ings of vegetables; and would demand a genius, which few poſſeſs, 
crate of reducing the complex and intricate to the ſimple- and ex- 
plicit. 

But if the ſyſtem of the oreat Linnæus can ever be 8 
improved, I am perſuaded, that the plan here propoſed of uſing the 
latuations, Proportions, or forms, with or without the numbers of 


y 
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the ſexual organs, as criterions of the orders and claſſes, muſt lay the 
foundation; but that it muſt require a great architect to erect the 
ſuperſtructure. And my principal deſigu in adjoining this imperfect 
ſketch at the end of this work was to warn thoſe botaniſts, who have 
began to interweave ſome of the Linnæan claſſes deduced from ſitu- 
ation or proportion of the ſexual organs into thoſe diſtinguiſhed ſim- 
ply by number, that they ſo far contribute to deteriority the great 
ſyſtem, which they mean to amend.—At the ſame time I much ap- 
plaud, and beg leave to recommend to the attention of the public, the 
ſuperb piftoreſque botanical coloured plates now publiſhing 12 Dr. 
Tnokxrox, which I ſuppoſe have no equal. 
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I's To be inſerted before the laſt paragraph of Seel. IV. 2. 1. at P. 45. 


line 22. 
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| In the preſent year 1799, Auguſt 18, there was an uncommon. 
ſummer- flood on the Derwent, which covered my garden above 
three feet deep with muddy water. Many plants of the rheum hy- 
bridum, mule rhubarb, which were tranſplanted in the ſpring, and 
had not flowered, had their large poitited leaves covered with mud, 
fo as to render the green colour totally inviſible after the water ſub- 
ſided. They appeared ſtrong as before for a day or two, and then 
every one withered and dropped dowti. The ſame happened to 
the leaves of many other vegetables, and to eſpallier apple- trees, as 
high as they were immerſed ; which was doubtleſs owitig to their 
5 reſpiration being precluded by the veil over them: of a fire tenacious 
mud. See Sea. Vn. 2. 6. 
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2. To be inferted in Set. VII. 2. 6; at p. 115, after line 23. 


The rheum hybridum, mule f̃hubarb, deſctibed in Murray's Syſ- 
tema Vegetabilium, edition the fourteenth, 1 believe to be produced 
between the palmated rhubarb; and the common rhubarb of bur gar- 

dens, or theum e as it appeared both in my garden 
1 4 E 2 and 
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and my neighbours amongſt a mixture of thoſe two kinds of rhu- 
barb, without being previouſly placed or fown there. The leaf is 
very large and pointed, without being palmated, and is a week or 
two forwarder 3 in the ſpring than either of the other rhubarbs, and 
the peeled ſtalks are aſſerted by connoiſſeurs in eating to make the 
beſt poſſible of all tarts, much ſuperior to thoſe of the palmated or 
raphontic rhubarb ; and are ſo much more valuable as a luxury, as 


they precede by a month the gooſeberry and early apple; and may 


be well propagated by dividing the roots, as they do not e 
feed. in all ſummers. 850 Sect. Wi. | 


* FOO be Ed af the, end of Sect, X. 4. 9. P. 207. 


Mr. 1 planted two beans in pots of equal ſize filled witli 
garden- mould; ; the one was watered almoſt daily with diſtilled wa- 
ter, and the other with water impregnated with carbonic acid gas, in 
the proportion of half a cubic inch to an ounce of water; and both 
of them were expoſed to all the influence of the atmoſphere except 


to the rain. The bean treated with the carbonic acid water appeared 


above ground nine days ſooner. than that moiſtened with diſtilled wa- 
ter, and produced twenty-five beans 3 whereas the other. pot pro- 

duced only fifteen. The ſame experiment was made on ſtock- july 
1 and other plants with equal ſucceſs. An. Chym. 7 788. 


4. DD be 22 the end of Selm X. 7. 7. P. . 


Beſides which the. vitriolic acid abounding in many clays, when | 
brought. into contact with mild calcareous a by the various ope- 
rations of agriculture, muſt unite with it, and ſet at liberty the car- 
bonie acid either in a fluid form, or a gaſſeous form. beneath the ſoil; 

4 „ | which 
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which is known to be ſo friendly to vegetation, when applied to the 
roots of plants; and at the ſame time a gypſum will be produced, 

which is now alſo believed to be uſeful in agriculture, 

Mr. Kirwan aſſerts, That the gypſum uſed with ſucceſs in agri- 
culture is: of a fibrous texture; and that clay lands, he believes, to 
be more improved by it than calcareous ones. The time of ſpread: - 
ing it is in February or March, and it is then to be thinly. ſtrewed | 
on graſs-land. at the rate of about eight buſhels to an acre; as more 
he ſays would be hurtful: He further adds that the theory of its 
effects is to be deduced from its extraordinary ſceptic power; as it is 

found to accelerate putrefaction in a higher degree than any other 
ſubſtance, (Hiſtoire- de: Putrefaction, p. 36), whence it is not to be 
ploughed in, but barely to be ſtrewed. on the ſurface: of the- land in 
the month of February, to convert the old graſs quickly into coal to 
nouriſh the young growths“ | 
I have tranſcribed the above from Mr. Kirwan's Treatiſe on Ma- 
nures, but am liable to doubt the experiments concerning bodies 

promoting putrefaction; as the progreſs. of that proceſs has generally 
been only judged of by the odour; which may poſſibly be altered or 
deſtroyed by many bodies, by their uniting with it without other- 
wiſe affecting the tendency to diſſolution. Add to this another cir- 
cumſtance, ſheiving the uncertainty of. theſe. deduCtions, that ſome - 
of theſe. antiſeptic materials, as ſea - ſalt, and lime, are faid to pro- 
mote putrefaction, when uſed. in _ quantities; and to e 
it, when. uſed. in large ones. 
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5. To be inſerted in Secr. XIII. 2. A at the a f the paragraph which. 
mentions Mr. Laurence 7 ketten t Mr. Bran. ; | 


Another thing, which' renders o- W- ſituations leſs propen fk gar 
e is, that I believe them to be much more liable. to be: infeſted | 


by, 


- — x - — 
— O_o; 8 — = — 
* 2 r= N 


— ES 
— —— mn 


— 


— LA 


c * 
. 
. 7 St 1 m—— — Rc Ones — — „ 23 — — 3 M7 RIOT OE I AE IIEOI rL Eee: - — 
"-* - 3+ << 2: 3 is -- <1 — ene eas — — —— > 2 47 er 8 ods — 8 x = - * 
— — — . p— — * — - 2 — — — * q - S 4 * * 5 — — Fs 
—_— . N — WE . DDD : — . NEE IPEIEY ww £ — * * r 2 2 2 — . * * * 2 . WF 2 a . * 
r 3 ” 


- a 2 — 
— D — — 

— — —gZmMDZ—Z— — — ere x my SIS 2 — 

— I INS_,_w,TrR =” - 


—————— U•Uꝓñ —[—„t— 


52 ADDITIONAL NOTES. 


by the aphis ; ; as leaves of the nut trees in my garden on the banks 
of the Derwent are every year crowded with innumerable aphiſes 
on their inferior ſurfaces, and yet I have ſeen few, if any of them, on 
nut- trees in ſome higher ſituations, which I happened to inſpect. Add 
to this, that the great honey-dew, mentioned in Sect. XIV. 1. 7. 
was produced on a row of willows by the fide of water. This may 
nevertheleſs be in part aſcribed to ſome other local circumſtance ; as 
I this year obſerved numerous large black aphides round the ſtalks of 
garden-beans on a clayey ſoil, which did not exiſt in my garden, 
which may be called a carbonic ſoil. Though on the peach and nec- 
tarine trees, againſt the walls in my low garden, and on ſome plum- 
trees, the aphides exiſt almoſt every year in ſuch deſtructive mul- 
titudes as to prevent the fruit from ſucceeding, and thence to render 
them not worth cultivation; and to render the leaves of the nut- 
trees leſs in ſize, and leſs prolific than other nut=trees on a more ele- 
_ vated and clayey ſoil, with which I this year compared them, 
Why the aphis ſhould be ſo much more numerous in moiſt ſitua- 
tions is a curious ſubject of inquiry, but is ſo ſimilar to another aui- 
mal fact, that they may illuſtrate each other. The cough and con- 
ſequent conſumption of ſheep, which occurs annually in moiſt ſitua- 
tions, is owing to an inſect called a fleuk-worm, about the ſize and 


ſhape of a child's finger-nail, which creeps up the gall · ducts from the 


inteſtines, and preys upon the livers of ſheep; as may be ſeen in 
moiſt ſeaſons in our ſhambles, This ſeems to occur from the bile 
becoming too dilute from ſo much watery nouriſhment in thoſe ani- 
mals, and that thence it does not poſſeſs ſufficient bitterneſs or acri- 
mony to prevent the depredation of theſe inſets, as in drier ſeaſons. 
On the ſame account I ſuſpect the juices of nut- trees and of willows 
planted in very moiſt ſituations may be rendered too dilute ; but that 
in higher ſituations they may poſſeſs ſufficient acrimony or bitterneſs 
Mies with the ſap· juice to prevent the depredations of the aphis. 
See Sect, XIV. 2. 8. 
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6. To be inſerted at the end of Seck. X. 5. 3. 


 Phoſphorated lime is ſaid to be found in the greateſt quantity in 

wheat, where it contributes to the formation of the gluten, which 
is they not improperly denominated by ſome writers animal glu- 
ten; which in rainy years has been obſerved by Witwer to be in 

ſmaller quantity. Differt, II. p. 103. Hence the uſe of bone-athes as 
a manure for wheat, as obſerved by Mr. Kirwan. Eflay on Manurgs, 
P- 53. | 


7. To be inſerted at the. end of Seck. VI. 10. 


Beſides the various ſecretions above deſcribed Brugmanns 18 aid 
by Humbolt to have ſhewn, that plants void an excrement like ani- 


mals, which might be noxious to them, if retained ; that he put 


the plant, lolium, ray- graſs, i into a glaſs of water, and obſerved daily 
at the extremities of the roots a ſmall drop of a viſcous material; 


- which he detached and found to be renewed on the next day. But 
this I ſuſpect to have been produced by the death and conſequent 5 
decompoſition of the extremities of the roots in their unnatural ſitua- | 


tion, 88 de Phyſique e T. IV. p . 


8. Tobe eu at the end 4 Secl. XIV. 4. 2, 


In the Traaf&ions: of the American Philoſophical Society there 
is a paper ſhewing, that the water-rats of that part of the country are 
ſo liable to be affected with tape- worm, as is ſuppoſed much to di- 
miniſh their numbers. In this country many animals, as F believe 

dogs, cats, and geeſe, as well as the human ſpecies, are afflicted with 
this inteſtine enemy. Could ſome of theſe diſeaſed American rats be 
| 6 | imported 
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imported into this countr Ys and propagate their malady amoneſt the 
native rats of this climate : © 


9. To be inſerted at the end of Sedt. X. 3. 8. p. 228. 


1 now ſpoken of carbon, of lime, and of clay, which with 
ſiliceous ſand conſtitute the principal ingredients of fertile ſoils, ſome 
rules may be required for diſtinguiſhing the goodneſs of ſoils by the 
purchaſer, as well as by the polis kor. For this purpoſe the chemical 
analyſis would firſt preſent itſelf, as attempted by Fordyce, many 

years ago, and lately by Giobert, Bergmen, Kirwan, and others. 

M. Giobert found, that one pound of a fertile ſoil in the vicinity of 
Turin contained of carbonic matter, which would burn and flame, 
about twenty-five grains, of flinty ſand about 4400 grains, of clay 
about 600 grains, of lime about 400 grains, and laſtly, of water about 
70 grains, The ſame author found that one pound of ſome barren 
ſoils was compoſed of filiceous earth about 3000 grains, of argillace- 
ous earth about 600 grains, and of calcareous earth about 400 grains, 
and I ſuppoſe without any carbonic matter. 

Mr. Kirwan ingeniouſly obſerves, that the quantity of mbiſlace. 
which ſome countries are more liable to than others, ſhould be nicely 
attended to, at the ſame time that you eſtimate the fertility of land 
by its analyſis, as moiſt climates or ſituations may require more ſand 
than drier ones; and therefore the ſame component parts of ſoil 
would not be the moſt fertile, on both the weſtern and eaſtern coaſts 
of this ifland ; as the former experiences more rain than the latter ; 
nor on the ſummit, declivity, and baſe of moſt mountains, which 
differ in their degree of moiſture. 

It appears 1 hence, that the chemical analyſis of ſoils is not yet 
3 at ſufficient accuracy to be depended upon with certainty to 
diſcover their degrees of fertility. But as the carbonic part of ſoil 

probably 
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probably contributes molt to the growth of vegetables, and next to 
that the calcareous part ; there is reaſon to conclude, that if a few 
pounds of different ſoils are dried by the ſame degree of heat, and 
then weighed, and afterwards expoſed to a red heat in au open fire; 
that the ſoil, which loſes moſt weight, is probably the moſt fertile; 
-becauſe the carbonic matter will almoſt all eſcape in flame, and almoſt 
half the weight of the calcareous earth in carbonic acid. 5 
Another method of giving ſome conjecture concerning the fertility 
of a ſoil may be by examining its ſpecific gravity ; as the ſpecific gra- 


vity of garden-mould is ſaid by Muſchenbroek to be 1,630, compar- 
ed to 1,000 of water. And Fabroni found the ſpecific gravity of 
barren ſandy land to be 2,210 to 1,000 of water. This experiment 
would not be difficult to try with ſufficient accuracy by drying two 
different ſoils at an equal diſtance from a fire, or in the ſame oven, 


and then weighing a pound of each in a thin bladder with apertures 


near its top or ang ; and then letting the bladder fink ſo low into 
water, as to admit the water through the apertures amongſt the ſoil; 
and laſtly, obſerving the difference between their as em weights 


in air, and in water, 


Nevertheleſs the method FRY in uſo by: the 8 of land & to 
judge of its value is by attending to the growth and colour of the ve- 


getables, which cover it; which requires an experienced eye, and can- 
not be eaſily deſcribed in words. Add to this that vegetables, which 
grow wild on ſoils, will in ſome meaſure indicate the nature of them. 
As the digitalis, and arenarea, are found generally on ſandy ſoils, the 
veronica becabunga, and creſſes of ſome kinds, belong to moiſt ſitua- 


tions, and others to mountainous ones. A particular catalogue of ſuch 


plants, as ſpontaneouſly grew in different ſituations, might aſſiſt in diſ- 
covering the degree of fertility, and the nature of the ſoil; as other 
flowers by the time of their opening in each climate, which is term- 
ed the Calendar of Flora, may teach the temperature of the ſeaſon. 


4 F | Jocks, 


rr 


KY. 
Td: _ 
4 4 
. 
16. 1 
wh 
} 
. * [ 
| 
F 1 
4+ 
1.4m 
1 
$01.1 
1 
* 
1 
1 
i [ 
1 
i 
i U 
1 fl 
00 
In 
a 1 
[i 
1 } 
#4 | 
N 
111 
4 
. 
n 
4 i 
" \ 
„ 
ii 
1 't 
4800 
e 
1 
q 81 
1100 
748! . 
16 
14 
[ 
q I 
A 
Tt? 
. ! 
F I 
M 
1 
a 
* 4 
e 
PA. v7 
4 4 
RY 
318 
21" 
1 
- iT 
By. 
=o, | 
1 
BE. | 
10 
7 Ws 
WH 7 
7 Fs 
WRT i 
2 | 
- 1 
1 
9 0 1 
' 28 
31:18 
| 1 
S101 5 
mg 
: 1 
71 
Ä 4 7 
1 
in 
of 
1 
K. 
s 158 
1 
6 % 
Wits! tt 
q 
417} 
* 17 
14 
£348 
N 
f 114 
4 
+ = & 
4 
* 6s 
[4% 
4M 
— 
* 1 
2418 
I 
. 
1 
Mia 
433 
( . 
it 
k 
A 
if 
bf 
54 
6 
40 
"8 


In ſome parts of the country the ſpontaneous production of many 
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docks, rumet, has been reckoned the mark of an inferior ſoil, and 
the production of thiſtles, ſerratula arvenſis, to be a fign of a good 
one; which explains a ſtory in a black letter book on huſbandry, 
which ſays, A blind man went to purchaſe a farm, which was of- 
fered to ſale, and riding over the paſture land, and hearing the good- 
"neſs of the ſoil much applauded by the poſſeſſor, at length diſmount- 
ed, and ſaid to his ſervant, Tie my horſe to a thiſtle ! * Here are 
no thiſtles, replies the ſervant, © but I can tie him to a dock.” 
Then I will not purchaſe the land,” ſays he, and mounting his 


horſe with a good morning to you, Sir, left the owner of the eſtate p 
in great ſurpriſe. 


io. To be inſerted at the end of Secl. XV. 3. 7. 


To diſcover when the ſeeds of herbaceous plants are ripe, as of 
wheat, the dryneſs or ſtraw- colour of the ſtem is in general a good 
criterion ; as when the ſtem dies, and becomes bleached by the OXy= 
gen of the atmoſphere, no more nutriment can be conveyed to the 
mature ſeed. And to determine at what time to collect thoſe fruits, 
which never ripen on the trees in this climate, as crab-apples, and 
baking-pears, change of colour or fall of the leaf ſhews, that they can 
acquire no more een, and may receive jury. from the ap- 

proaching froſt. 
But to determine when our beſt or earlieſt apples and pears are 
ripe enough to gather, that is, when they will acquire no more nu- 
triment from the tree, depends on a very curious circumſtance of the 
colour of the ſkin of the feeds. During the infant ſtate of the ſeed 


there is no cavity round them, but the ſeed is in contact with the 


ſeed- veſſel, as may be ſeen on cutting an unripe pear or apple; and 
the ſeed therefore is perfectly ctivlated, as it cannot part with any of 
its oxygen. Alter wand when there is no more depoſition of nutri- 


tious 
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tious matter to enlarge the fruit, the cells, in which the ſeeds are 


contained, become hollow, producing an air-veſſel for the living 
embryon; of what purity the air may be, which is produced in 
theſe cells, has not I believe been tried, and may differ as the em- 
bryon - ſeed grows older; but the oxygen, which it contains, ſeems 
to have been diſengaged from the membranes, which cover the ſeeds, 


which thence become coloured; whence the dark colour of the ſeeds 


of apples and pears is a proper criterion of the time, when they ſhould 


be gathered; as it indicates, that the fruit will no longer increaſe in 
ſize, as it now waſtes and becomes hollow by abſorbing ſome of the 


mucilage from the central parts of it. 


11. To be inſerted at the end of Sect. VI. 5.5. 


Sugar is not only afforded by the ſap-flow of trees, as the maple, 


birch, and vine, but alſo I ſuppoſe from that of herbaceous vegeta- 


bles, as heracleum ſpondilium, cow parſnip, and ſerratula arvenſis, 
field thiſtle ; when the former of theſe plants has been cut off near 


the ground in the vernal months, the ſap-juice from the ſtump I 


have "obſerved to flow in ſuch quantity for many days, that I have 
doubted whether by a proper apparatus for catching it the plant 
might not be advantageouſly cultivated for the purpoſe of making 


wine, or of extracting the ſugar as from the maple of America. This 


circumſtance has been ſaid to ſhew a proper time for deſtroying the 


weeds, as if they be mowed in the bleeding ſeaſon, they are believ- 
ed to periſh by the loſs of ſap- juica. 


As all ſpirit is the ſame, when nicely diſtilled, hates it be 1 


in wine, ale, cyder, brandy, rum, gin, and is the product of ſugar by 
the chemical proceſs of fermentation ; and as all ſugar is the fame, 
when nicely cleaned, whether it be obtained from fruits, grains, roots, 

Canes, or ſap-juice ; there is reaſon to believe, that ſugar as well as 
| 4 F 2 
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ſpirit may ſome time or other be economically procured from the ve- 


getables of this climate, as Margraff extracted it from the beet-root, 


and from potatoes. For the ſtrength of common ale, which is pro- 
| duced from the fugar contained in malt, is faid to be about the ſame 


as that of ſome domeſtic wines, which owe their ſpirit to prepared 
ſugar. And as in the former a buſhel or ſtrike of malt is uſed. to 
about fix gallons of water, and in the latter about twenty pounds of 


ſugar to fix gallons of water, it follows, that one ſtrike of malt con- 


tains about twenty pounds of ſugar; which if an eaſy method of 
cleaning it from the mucilage and from the effential oil of the ſeed 
could be diſcovered, it may ſome time be manufactured at home 
cheaper, than it can be procured from abroad, 

We may add, as all ſugar is the ſame, and all ſpirit is the ſame, 
from whatever plant they are procured ; that the flavours of wines 


differ from each other ſolely in the eſſential oil, which they contain, 
or the quantity of acidity, or of ſugar not yet fermented; and that 
in reſpect to wholeſomeneſs wines als differ from each other in their 
ſtrength or quantity of ſpirit, unleſs where ſome noxious material 
has been uſed to fine them, or to counteract their tendency to the 
acetous fermentation, as lead has been employed in ſome of the cy- 


ders of our country, and in ſome of the white wines of France, to 
correct their acidity ; and it is {aid that arſenic is occafionally em- 


ployed for the purpoſe of fining white wines. 


The injurious methods of fining wines, and of ſtopping their ten- 


_ dency to acidity having been e the innocuous ones ought 


to be ſubjoined; for the former it has been propoſed to filter addy 


wine through fine ſand laid on a fieve ; but this I am told does not 
ſucceed, as the mucilage of the foul wine ſoon fills up the interſtices 
of the grain of ſands ; but that an efficacious method is to ſhower 


the fine ſand on the wine through a fieve ; which as it paſſes down 


by its own weight will carry the mucilaginous mud. of the wine 


along with it. And laſtly, if ſome colouring particles cannot thus be 
made 
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made to ſubſide, A little more ſimple mucilage muſt be added, as 

gum arabic or whites of eggs, and a Toad Hhiawe; be again paſſed 

through it. : 

In relpe to the tendency of wines to become vinegar, this I am 
ED may be prevented by not expoſing the fermenting mate- 
rial to the air more than can be eafily prevented, as it is the union of 
the oxygen of the atmoſphere with the ſpirit that converts it into 
vinegar ; and though the vinous fermentation proceeds flower, when 
ſecluded from the; air, yet it finally becomes more perfect; as the 
ſugar in ſweet wines continues to become ſpirit, after it is corked up 


in bottles, though the proceſs is flower, and the wine conſequently 
.becomes ſtronger as it grows older, and the ſweetneſs vaniſhes. 


Hence I cr the ters of raiſin · Wines ſet them to fer. 


ment in large caſks with only the bung-hole open, that they may not 
be too ngh expoled to the atmoſphere ; and ſoon ſtop them up or 
bottle them, before the ſweetneſs vaniſhes, which they judge of EDY 
the taſte. _ 


1 was once told by a gentleman, who nde a conſiderable quan- 


tity of cyder on his own eſtate, that he had procured veſſels of 
ſtronger conſtruction than uſual, and that he directed the apple- h 
juice, as ſoon as it had ſettled, to be bunged up cloſe ; and that 


though he had had one veſſel or two 9 burſt by the ex- 


panſion of the fermenting liquor, yet that this rarely occurred, and 


that his cyder never failed to be of the moſt excellent quality, and 
took a conſiderably greater price at market. | 
Nor ſhould this account of fermentation be concluded without ob- 
a ſerving, that it converts ſugar, which is a wholeſome nutriment both. 
to young and old, into ſpirit, which is a poiſonous: material to all; 


as it ſtimulates the whole ſyſtem into too violent exertion for a few 
hours, and leaves it afterwards in conſequence torpid and inactive; 
and hence that the ſtrongeſt wines are the moſt pernicious, and that 


"al of them ſhould be diluted with water, As thoſe 1 in general, who- 
drink. 
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drink ale to exceſs, acquire the gravel ; thoſe, who drink wine to 
exceſs, acquire the gout ; and the drinkers of ſpirits die of the drop- 
ſy !—but it is the cuſtcin of moſt of the inebriates of this country to 


begin their unfortunate career with the firſt, and terminate it — 
the laſt. 


12. To be inſerted at the end of Sect. X. 6.8. 


An important paper concerning lime is this year publiſhed in the 
Philoſophical Tranſactions by Mr. Tennant, who having been inform- 
ed, that two kinds of lime were uſed in agriculture, which differed 
greatly in their effects, one of which it was neceſſary to uſe ſparing- 
ly, and to ſpread very evenly over the land; for it was ſaid, that a 
large proportion of it diminiſhed the fertility of the ſoil ; and that 
wherever a heap of it had been left on one ſpot, all vegetation was 
prevented for many years. And that of this kind of lime fifty or ſixty 
buſhels on an acre were as much as could be uſed with advantage; 
while of the other ſort of lime a large quantity was never found to 
be injurious ; and that the ſpots, which were entirely covered with 
it, became remarkably fertile, inſtead of being rendered barren. 

Mr. Tennant having analyſed thoſe two kinds of lime found, that 
the latter conſiſted ſolely of calcareous earth ; but that the former 
contained two parts of magneſia with three parts of calcareous earth, 
He afterwards obſerved, that though vegetable ſeeds would grow 

equally well in both theſe kinds of limeſtone, when ſimply reduced 
to powder; yet that, when they were calcined ſo as to become lime, 
and both of them ſtrewed about the tenth of an inch thick on gar- 
den mould, that the magneſian lime prevented nearly all the ſeeds, 
which had been ſowed, from coming up; while no injury was occa- 

ſioned by the calcareous lime uſed in the ſame manner. 
This important diſcovery ſeems to explain the cauſe of ſuch variety 
of opinion about the uſe of lime, which ſome have believed to be of 
no 
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no advantage, and even injurious to land ; which has probably been 
owing to their having uſed the magneſian lime, and having laid on 
too much of it. 

Mr. Tennant firſt found Wa d den lime near the town of Doa- 
caſter, ayd afterwards at York, at Matlock in Derbyſhire, and at 
| Breeden in Leiceſterſhire, and at Workſop in Nottinghamſhire. He 
obſerves, that the cathedral and walls of York are built with this 


magneſian limeſtone ; and that at Matlock the magnefian and cal- 


careous limeſtones are contiguous to each other; the rocks on the ſide 
of the river Derwent, where the houſes are built, being magneſian, 
and on the other fide calcareous. He obſerved alſo dere, that the 
magneſian limeſtone was incumbent on the calcareous; for in de- 
ſcending into a cave formed in that rock, he found a ſeparate vein of 

calcareous limeſtone, which was full of ſhells, but contained no mag- 
neſia; and obſerves in general, that magneſian limeſtone may be rea- 


dily diſtinguiſhed from the calcareous by its ſo much flower ſolution. | 


in acids, ind that it contains generally very few thells, but that 
thoſe alſo are impregnated with magnefia. 


As all limeſtone may be divided into three kinds; the el which 
remain, where they were formed from ſhells beneath the ocean, ex- 


cept that they were afterwards elevated by ſubmarine fires; and ſe- 


condly into alluvial limeſtone, as thoſe which have been diſſolved in 


water, and ſimply precipitated, as the beds of chalk, which contain 
only the moſt inſoluble remains of ſea-animals, as the teeth of 
ſharks; and thirdly thoſe which after having been diſſolved and. 
precipitated, have been long agitated beneath the ſea, till the par- 
ticles have been rolled ſo againſt each other, as to acquire a globular 
form, which is ſaid to reſemble the roe, or ſpawn, of fiſh, and which 


contain very few ſhells or none, as the Ketton ſtone, and that which 


I have ſeen on Lincoln Heath extending almoſt. from Sleaford to 

Lincoln. 
Now as the falts of the ſea conſiſt of only two Kinds, common 
Rolls 
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ſalt, or muriate of ſoda, and vitriolated magneſia, commonly called 
Epſom falt, which in the ſea-waters ſurrounding this iſland were 
found at a medium to exiſt in the proportion of one thirtieth part of 
common falt, and one eightieth part of vitriolated magneſia compared 
to the quantity of water. And ſecondly as theſe ſalts are believed 
by many philoſophers to have been formed by vegetable and animal 
matters, which principally grew upon the favfach of the dry land, 
after it was raiſed out of the primeval ocean; and that in conſe- 
quence the ſaltneſs of the ſea was poſterior to the formation of the 
primeval rocks of limeſtone ; and from hence we underſtand, why 
thoſe limeſtone ſtrata, which have not been diſſolved or waſhed 
in ſea-water ſince the ea became falt, are not mixed with mag- 
neſia. 
The chalk muſt have been diſſolved and precipitated from water, 
as it exactly reſembles the internal part of ſome calcareous ſtalactites, 
which I have in my poſſeſſion ; yet there is no appearance of its 
component particles having been rubbed together into ſmall globules, 
and may not therefore have been removed from the ſituation, where 
it was produced, except by its elevation above the ſurface of the 
Dean | | 
hut that alluvial e FEe which conſiſts of {mall olobules adher- 
ing together, called Ketton limeſtone, and of which there appears to 
be a bed ten miles broad from Beckingham to Sleaford in Lincoln- 
ſhire, and twenty miles long from Sleaford to Lincoln, ſuſpect 
may probably conſiſt of . limeſtone; which is alſo ſaid in 
that country to do no wies to vegetation; ; for this alluvial lime- 
ſtone by having evidently been long rolled together beneath the ſea, 
by which the ſmall cryſtalliſed parts of it hers had their angles rub- 
bed off, is moſt likely to have thus been mixed with the magneſia 
of the ſea-water, which is ſaid to contain one eightieth part of its 
weight of vitriolated magneſia, as above entivned, 
At the lime-works at Ticknal near Derby there appears a ſtratum 
| — of 
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of alluvial d like Ketton limeſtone, which they do not burn 
for fale, over the bed of the calcareous limeſtone, which they get 
from beneath the former, and calcine for ſale, It is probable, that 
the ſuperior bed may contain magneſia, which bas rendered it not ſo 
uſeful in agriculture, 


It is more probable, that alluvial limeſtone has acquired! its mixture 
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of magneſia from the fea-water ; as magneſia in its uncalcined ſtate } 
will precipitate lime from water, as obſerved by Dr. Alſton ; who | 
thence propoſes to render water pure and potable, which has been 4 
long kept at ſea free from putridity by having lime mixed with it, by } 
precipitating the lime by the addition of mild magneſia; which is a . 1 
ſubje& now perhaps worthy the attention of the court of admiralty, 4 
ſince magneſian limeſtone appears to be ſo plentifully diffuſed over 4 
the ork; See Dr. Black's Exper. on Magneſia 1 in the Eſſay Philoſ. F 
and Literary, Edinb. | 4 
'The lime from Breedon is magneſian, that from Ticknal (Which 1 

is ſold) is calcareous lime I believe ; and ſome farmers in the vicinity q 
of Derby aſſert, that two loads of Breedon lime will go as far, that = 
is will apparently do as much ſervice to their land as three loads of 1 ; 
Ticknal lime. Breedon lime, I am alſo informed, is preferred in ar- = 
chitecture, and is ſaid to go further in making mortar ; which I ſup- 1 
poſe means, that it requires more ſand to be mixed with it. Mr. ' 
Marſhall in his account of the agriculture of the Midland counties bf | ; 
ſpeaks of lime made at Breedon near Derby as deſtructive to vegeta- 1 
bles when uſed in large quantities. And in Nottinghamſhire it is aſ- x 
ſerted, that the lime from Critch in Derbyſhire is ſo mild, that thiſtles ; | 
and graſs ſpring up through the edges of large heaps of it, when laid - |: 
in the fields, Dr. Fenwick of Newcaſtle obſerves, that the farmers i 
in that country divide lime into hot and mild ; which Mr. Tennant f 
believes to mean magneſian and calcareous lime. . 
By experiments which were made by Mr. Tennant by ſowing ſeeds | 

of colewort on various mixtures of calcined magneſia with ſoil, and | 
L : 1 
| i 

2 | ; 
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of calcareous lien with ſoil, he 99900 that thirty or forty grains of 
lime did not retard the growth of ſeeds more than three or four of 
calcined magneſia; from hence what can we conclude? but that, as 
they both injure vegetation in large quantities, they may both aſſiſt 
vegetation in ſmall ones? and that this is more probable, as the far- 
mers believe, that they find both of them uſeful, though in different 
quantities; and as the magneſia would form Epſom ſalt, if it meets 
with vitriolic acid, which Dr. Home found from his experiments to 
be friendly to vegetation, when uſed in very ſmall quantities. More 
accurate obſervations and more numerous experiments on this ſub- 
ject are required, which this important diſcovery of Mr. Tennant's = 
will hope foon occaſion. 


— 


13. To be inſerted at p. 286, I. 16, at the end of No. 2 of Set. XII. 


Another method has been attempted by ſome for the purpoſe of 
ameliorating clayey lands, which were unfit to be turned up deeper 
than they had been accuſtomed to be ploughed, on. account of their 
acidity or tenacity being very injurious to vegetation ; as the white 
ſaggar clays over many coal countries; or Sky very tenacious red 
clays, which may contain a vitriol of iron; not an oxyde, or oxy- 
genated calx of it. | 
The method I allude to conſiſts in fl turning over a ridge of 
carth, as in common ploughing ; and then with a plough, nd ON 
purpole, to penctrate ſome inches deeper into the clay fo i injurious to 
vegetation 3 this plough is to be ſo contrived, as to raiſe up the 
3 ſoil about the breadth of the furrow receutly made, and three 
or four inches deep, or more; but not to turn it over, ſo that it may 
fill le under the fertile ſoil, which is to be turned over it with the 
common plough, in making the adjoining furrow, So that this 


plough 
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plough 1s only to paſs under the ſoil, and thus looſen it, and mix it 
with atmoſpheric air without turning it over, 
By this manceuvre the clay a few inches deep been the fertile 
ſoil becomes broken in its texture, and obtains ſome air intercepted in 
its pores; from the former circumſtance it may contribute to retain 
the vernal ſhowers, which would otherwiſe run off over the clayey 
ſurface beneath the more fertile one, and might thus in drier ſeaſons 
prevent the upper ſurface from being ſo much indurated, and might 
gradually become leſs injurious by the frequent admixture of atmo- 
ſpheric air, and at length even ſalubrious to the roots of vegetables. 
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APPENDIX. 


IMPROVEMENT OF THE DRILL PLOUGH. 


Tas firſt experiment Itried to improve this unte machine was 
that mentioned in Sect. XII. 5. of this work, by enlarging the axis 
of Mr. Tull's ſeed-box into a wheel of ſixteen inches diameter, with 


excavations in the rin to raiſe portions of the corn above the ſurface 


of that in the ſeed- box. But I found to my ſurpriſe the friction of. 
the corn to be ſo much greater than expected, when ſix ſuch large 

wheels were immerſed in it, that an additional hopper became ne- 
ceſſary to deliver the ſeed ſlowly into the ſeed- box, as in Mr. Cook's - 
drill plough ; which, as it would add much to the intricacy and ex- 
pence of the machinery, and to the inaccuracy of the quantity of ſeed 
delivered, occaſioned me to relinquiſh that idea, and after many de- 
ſigns and many experiments to conſtruct the following machine, 
which I believe to be more ſimple, and conſequently leſs expenſive 
to conſtruct, and leſs liable to be out of order, and to deliver the ſeeds 
of all kinds with greater accuracy than any drill plough at preſent in 
uſe; and that it poſſeſſes every other advantage that they can boaſt. . 
The ſcale of the e half an inch to ten inches. 


— 


Confrudtion 75 the Caving Part. 


Plate X. Fig. 1. a a, are the ſhafts for the horſe, which are fixed 
to the center of the axle-tree by a ſimple univerſal joint at z, whence, 


# 
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if the horſe ſwerve from a ſtraight line, or is purpoſely made to. paſs 
obliquely to avoid treading on the rows of corn in hoeing ; the per- 
ſon, who guides the plough. behind, may keep the coulters of the 
plough or hoe in any line he pleaſes; which 1s thus performed with 
much fimpler mechaniſm, than that uſed in Mr. Cook's patent 
plough for the fame Purpoſe, which has many joints like a parallel 
rule, 

bb are the. horns or ſhafts behind, for the perſon who guides the 
drill coulters or hoes; they are fixed to the axle-tree before, and 
have a croſs piece about ſix inches from it at g g for the purpoſe of 
ſupporting the ſecd-box deſcribed below. Behind this about a foot 
diſtant from it is another croſs piece at cc, called the coulter- beam, 
which is fifty inches long, ſix inches wide, and two inches thick; 
it is perforated with two ſets of ſquare holes, ſix in each ſet, to re- 
ceive the coulters in drill- ploughing, and the hoes in horſe-hoeing. 

The ſix light ſquare holes are nine inches from each other, my are 
to receive the coulters or hoes in the cultivation of wheat, the rows 
of which are deſigned to be nine inches trom each other, and the fix 
dark ſquare bales: are placed ſeven inches from each other to receive 
the coulters or hoes for the cultivation of barley, the rows of which 
are defigned to be but ſeven inches diſtant from each other. 

Beſides theſe there are fix round holes through this coulter-beam 
at one part of it, and ſix iron circular ſtaples fixed into the edge of 
the other part of it; theſe are to receive the ends of the tin flues, 
which croſs each other, and convey the ſeed from the bottom of the 
ſeed- box ind the drills or furrows, when the coulters are diſpoſed i in 
the ſquare perforations before them. | 

Theſe coulters or hoes the perſon, who guides the machine, can 
raiſe out of the ground in turning at the 1 of the lands, or in paſſ- 
ing to or from the field, and can ſuſpend them fo raiſed on the iron 
forage d d, which at the ſame time ſo fixes the ſhafts to the axle- 

| tree 
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tree that the Ke will then follow in the ſame line with the 


horſe. 

ee are wheels of four feet in e the nave of one of which. 
has on it a caſt-iron wheel at V, fot the purpoſe of turning the axis 
of the ſeed-box, which has a ſimilar wheel of one fourth its diame- 


ter; whence the axis of the ſeed- box revolves four times to one re- 


volution of the wheel. 


Conſiruction of the ſeed-box. Plate XI. Fig. 2. 


This conſiſts of boards about an inch in thickneſs, is forty-eight 


inches. long within, twelve inches deep, twelve inches wide at top, 
and ſix inches wide at bottom; it is divided into fix cells, in which 


the corn is to be put, as repreſented in Plate XI. Fig. 2. and ſhould 
alſo have a cover with hinges to keep out the rain, ang is to be plac- 


ed in part over, and in part before, the axle-tree of the carriage, at 
gg. Plate X. Fig. 1. | 

Beneath the tion of the ſeed- box paſſes : a wooden e at.” 
hh, Plate XI. Fig. 2. with excavations in its periphery to receive the 


grain from the fix cells of the ſeed-box, /mn op q, and to deliver it 


into the ſix oblique flues 77, which are made of tin, and croſs each 


other, as repreſented in the plate. The uſe of the ſeed-flues thus in- 


terſecting each other is to increaſe the length of the inclined ſurface, 
on which the ſeed deſcends, that if fix or eight grains be delivered 
together, they might ſo ſeparate by their friction in deſcending, as 
not to be ſown together in one ppint, which might be liable to pro- 
duce tuſſocks of corn. f 

As theſe ſeed-flues croſs each other, Petre they paſs through the 
coulter- beam at cc, Plate X. Fig. 1. it was neceſſary to make three 
of the round holes of the coulter- beam at one end back warder than 


thoſe at the other end; aud on that account to ule iron i flaples or 
9 a N rings 
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rings at one end inſtead of perforations, as at w w, Plate X. Fig. 1. 
Theſe tin flues deliver the ſeed at the time of ſowing into the ſmall 
furrows or drills, which are made by the coulters before them. | 

Theſe ſeed-flues have a joint at à 2, where one part of the tin 
tubes ſlides into the other part, and they by theſe means can be occa- 
fionally ſhortened or lengthened to accomodate them to the coulters, 

When placed at ſeven inches diſtance for ſowing barley, or at nine for 

ſowing wheat. | 
At ths bottom of this ſeed- box are fix holes, one in each cell, to 

deliver the corn into the excavations of the cylinder, which revolves 

beneath them. Theſe holes are furniſhed on the deſcending ſide, as 
the cylinder revolves, with a ſtrong bruſh of briſtles about three 

fourths of an inch long, which preſs hard on the tin cylinder. On 
the aſcending fide of the revolving cylinder the holes at the bottom 
of the ſeed- box are furniſhed with a piece of ſtrong ſhoe-ſoal leather, 
which rubs upon the aſcending fide of the cylinder, By theſe means 
the corn, whether beans or when, i is nicely delivered, as the axis re- 
volves, without any of them being cut or bruiſed, 


Conftrudlion f the i iron axis and wooden * beneath the ted. bon. 
Plate XI. Fig. 3. 


An iron bar is firſt + about four feet fix inches in length, and 
an inch ſquare, which ought to weigh about fifteen pounds ; this bar 
is covered with wood, ſo as to make a cylinder four feet long, and 
> two inches in diameter, as at & &, Plate XI. Fig. 3. The uſe of the 
iron bar in the centre of the wood is to prevent it from warping, 
which is a matter of great conſequence, 

This wooden cylinder paſſes beneath the bottom of the ſeed -( box, 
and has a caſt-iron cog- wheel at one end of its axis, as at vr, which 
is one fourth of the diameter of the correſpondent caſt-iron wheel, 

Which 
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which is fixed on the nave of the carriage-wheel, as in Plate X. 
Fig. 1. Ff, fo that the axis of the ſeed- box revolves four times dur- 
ing every revolution of the wheels of the carriage. | 

In the periphery of this wooden cylinder are excavated four lines 
of holes, ſix in each line, as at nn nn A ſecond line of excava- 
tions is made oppoſite to theſe on the other ſide of the cylinder, and 
two other lines of excavations between theſe ; ſo that there are in all ; 
twenty-four excavations in the wooden part of this axis beneath the 
 ſeed-box, which excavations receive the corn from the ſeed-cells, as 
the axis revolves, and deliver it into the flues ſhewn in Plate XI. 
Fig. 2. 0027, not unſimilar to the original deſign of the 1 ingenious 
Mr. Tull. TT ID „„ 
Ih he ſize of theſe excavations in the wooden cylinder to receive the 
ſeed are an inch long, half an inch wide, and three eighths of an 
inch deep; which are too large for any ſeeds at preſent employed in 
large quantities except beans, but have a method to contract them to 
any dimenſions required, by moving the tin cylinder over the wooden 
one, as explained below 1 in Plate Xl, Fig. + 
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Conftrudtion of the Tin-cylinder. Plate XI. | 
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A B at Fig. 4. repreſents a cylinder of tin an inch longer within 
than the wooden cylinder on the iron axis at Fig. 3. and is of two 
inches diameter within, ſo as exactly to receive the wooden cylinder, 
which may ſlide about an inch backwards or forwards within it. C D 
are two ſquare tin ſockets fixed on the ends of the tin cylinder to fit 
on the ſquare part of the iron axis, which paſſes through the wooden 5 
cylinder at / , Fig. 3. on which they Tg one nals” backwards or 
forwards. 1 

T he following directions in making the holes 3 in n this tin cylinder, 

4 H and 
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and thoſe in the wooden cylinder, which are to correſpond with 
mem, muſt be nicely attended to. 

Firſt, when the tin-cylinder 1s ſoldered longitudinally, and one end 
of it ſoldered on, as at A, fix holes through it muſt be made longi- 
tudinally on four oppoſite ſides of it, each "hole muſt be exactly half 


an inch wide, and five eighths of an inch long, the length to be Parallel 
to the length of the cylinder. 


The centre of the firſt of theſe holes muſt be five inches diſtant 
from the cloſed end A, the centre of the ſecond hole muſt be eight 
inches diſtant from the centre of the firſt, and ſo on till ſix holes are 
made longitudinally along the cylinder. Then another ſuch line of 

_ fix ſimilar holes is to be mude on the oppoſite fide of the cylinder, and 

then two other ſuch lines between the former, in all twenty-four ;' 
and the fize of all theſe holes muſt be nicely obſerved, as well as their 
diſtances. 
Slecondly. The wooden cylinder fixed on the ends is now to be in- 
troduced into the tin cylinder, but not quite to the end of it, but ſo 
as to leave exactly one inch of void ſpace at the cloſed end A, aud 
then the ſize of all theſe apertures through the tin cylinder, each of 
Which is exactly half an inch wide, and five eighths of an inch long, 
are to be nicely marked with a fine point on the wooden eplinder, 
which muſt not previouſly have any excavations made in it. 

Thirdly. The twenty-four holes thus marked on the wooden cy- 
linder are now to be excavated exactly three eighths of an inch deep, 
but with an addition alſo of three eighths of an inch at that end of 
every one of them which is next to A; ſo that, when the wooden 
cylinder is again replaced in the tin cylinder as before, with one inch 
of void ſpace at the cloſed extremity of it, the excavations in the 
wooden cylinder will be three eights of an inch longer, than the per- 
forations in the tin cylinder over them, Theſe excavations in the 
wooden cylinder muſt alſo be rather narrower at the bottom than at 


the 
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the top, to prevent with certainty any of the grain from ſticking in 
them, as they revolve. 

Fourthly. A ſcrew of iron about three 1 1 long, with a ſquare 
| head to receive a ſcrew- driver, is to paſs through the end A of the 
tin cylinder on one fide of the axis, as at x, Fig. 4. The ſcrew part 


of this is to lie in a hollow groove of the wooden cylinder, and to be 


received into a nut, or female ſcrew, which is fixed to the wooden 
cylinder. The head part of the ſcrew, which paſſes through the end 
A of the tin cylinder at x, muſt have a ſhoulder within the tin ey- 


linder, that it may not come forwards through the end of it; and a 
| braſs ring muſt be put over the ſquare end of the ſcrew on the out- 


ſide of the tin cylinder, with a pin through that reed end of the 
ſcrew to hold on the braſs ring. 


Thus when the ſquare head of the ſcrew is turned by a ſcrew- 


driver, it gradually moves the tin cylinder backwards and forwards 


one inch on the wooden one, fo as either to preſs the end A of the 


tin cylinder into contact with the end of the wooden cylinder within 
it, or to remove it to the diſtance of « one inch from it, and leave 3 4 
void ſpace at the end A. 

Fijthly. The ends of all the holes of the tin cylinder, which are 
next to the end A of it, are now to be enlarged, by ſlitting the tin 
three eighths of an inch towards A, on each fide of the hole; and 
then that part of the tin, included between theſe two ſlits, which will 
be half an inch wide, and three eighths of an inch lengthways in re- 


ſpect to the cylinder, is not to be cut out, but to be bent down into : 
the excavations of the wooden cylinder beneath, ſo as to he againſt : 


that end of the excavation which is next to A. | 
But theſe projecting bits of tin, before they are bent down into 
the excavations of the wooden cylinder, muſt be filed a little leſs at 


the projecting end, which 1s to be bent down, than at the other end; 
as the excavations of the wooden cylinder are to be rather nartower 
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at the bottom than at the top, and theſe pieces of tin, when bent 
down, mult exactly fit them. 

Laſily. When all theſe holes through the tin- cylinder are thus en- 
larged, and the bits of tin filed rather narrower at their projecting 
ends, and then bent down into the excavations of the wooden cylin- 
der, the other end of the tin eylinder with its ſquare locket may be 
| ſoldered on. 

And now. when the end of the tin cylinder at A is preſſed forwards 
upon the wooden cylinder towards B, by turning the ſcrew at x 
above deſcribed ; every excavation of the wooden er will be 
gradually leſſened, and finally quite cloſed; by which eaſy means 
they. may be adapted to receive and deliver ſeeds of any fize from 
horſe-beans and peas to wheat, barley, and to turnip-ſeed, with the 
greateſt accuracy, ſo as to fow four, five, or fix pecks on an acre, 
"ae more or leſs, as the agricultor pleaſes, by aul; turning the ſcre w. 
a few revolutions o one way or the other. 


eee . 


1. In the conſtruction of the tin and wooden evlinders beneath: the 
8 box another ſmall improvement may be neceſſary in ſowing very 
mall ſeeds, which is this: As the ſcrew at the end A Ae ſo 
as to contract all the excavations of the wooden cylinder, the ſurface 
of the wooden cylinder for one inch from the end of each excavation 
towards the end B, Plate XI. Fig. 4. will become bare without being 
covered by the tin cylinder; and on theſe bare parts of: the wooden 
cylinder, which. will be one inch long, and half an inch wide, ſome 
{mail ſeeds may chance to-ſ{tick, and 8 the bruſhes, Which ſhould 
prevent them from paſſing, as the cylinders revolve.. . 

To prevent this, when the wooden cylinder is ſo placed within the 
tin cy ylinder, that all the holes are quite open, let a piece of the tin 
cylinder 
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cylinder about an inch and a half long, and half an inch wide, be cut. 
out from the extremity of each hole next to the end B, and let this 
piece of the tin cylinder thus cut out be fixed by a few ſprigs on the 
wooden cylinder exactly in the fame place, which it covered before 


it was cut out of the tin one, by which contrivance, when the tin 
cylinder is afterwards puſhed forwards by turning the ſcrew at its 


end, fo as to contract the excavations of the wooden cylinder be- 


neath, the bare parts of the wooden cylinder will exiſt an inch and 
a half from the extremities of the excavations next to the end B, and: 
thus will not paſs under the bruſhes, and in conſequence no mall 


ſeeds can lodge in them. 


2. Some kind of iron ſtaple ſhould be fixed. at ck end of the ſeed- 
box on the outſide, Which when the hinder part of the carriage is 


raiſed up by the perſon who guides it, might catch hold of the two 


iron ſprings at 4d in Plate X. Fig. 1. for ths purpoſe of ſuſpending 
the coulters out of the ground, 3 connecting the hinder part of the 
machine with the e before; ; that in turning at the ends of the 
lands, or in paſſing from or to the field, the boots. may not ſwerve 
at the joint z, at the centre of the aulerdee but may follow 1 in the 


ſame line with the ſhafts. 


3. The ſeed- box muſt alſo be 3 on upright i iron 1 pias paſſ- 
ing through iron ſtaples, with a lever under the end of it next to 
the wheel vr, Plate XI. Fig. 3. for the purpoſe of cafily lifting that- 
end of the ſeed-box about an inch high, to raiſe the, teeth of the! iron 
cog-wheel on its axis out of the tecth of the correſpoudent.; Iron: 


wheel on the nave. of the carriage-wheel.. 


4. The conſtruction of the coulters, which == the drills, and 
of the rakes, Which again fill them, after the ſeed is depoſited, and 
alſo of the hoes, are not here delineated; as. they are ſimilar to thoſe 


ſo often deſeribed or. uſed by Mr. Tull and his followers. 


5. When the lower ends of the ſeed - flues are placed through the- 
holes ! in the. coulter- beam, Plate. 1. Fig. I, at nine inches 1 


from | 
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from each other, the rows of wheat or beans will then be ſown nine 
inches from each other ; and as the wheels of the carriage are four 
feet in diameter, and therefore travel about twelve feet at each revo- 
lution; and as there are four excavations round the axis of the ſeed- 
box, which revolve four times for one revolution of the carriage- 
wheels; it follows, that the ſeeds contained in the excavations of 
the cylinder beneath the ſeed-box will be ſown at nine inches diſ- 
tance in each drill or furrow, as the plough proceeds ; and as theſe 
rows are nine inches aſunder, any defired number of ſeeds may be 
depoſited in every ſquare of nine inches, which are contained in the 
| ſurface of the field. 2 
6. Mr. Coke of Norfolk acquainted me, that on his very exten- 
ſive farm the wheat ſown on an acre was fix or ſeven pecks by the 
Rev. Mr. Cook's drill plough, which was about half the quantity 
generally uſed in broad- caſt ſowing. If the wheat was nicely depo- 
ſited in the drills, I ſuſpe& outs buſhel would be quite ſufficient for 
an acre, as the rows are at nine inches diſtant from each other ; for 
there would in that caſe be about eight grains or nine grains depo- 
ſited in every nine inches of the drill-furrow ; that is, in every 
ſquare of nine inches contained in the ſurface of the land ſo cul- 
tivated. | | 
Which may be thus eſtimated, Mr. Charles Miller, in the Philo- 
ſophical Tranſactions, Vol. LVIII. p. 203, has eſtimated the num- 
ber of grains in a buſhel of wheat to amount to 620, ooo; and Mr, 
Swan wick of Derby has lately eſtimated them to be 645, ooo. We 
may ſuppoſe therefore, that a buſhel may at an average contain 
625,000 grains of wheat. Now as a ſtatute acre contains 4840 
ſquare Yards, and there are ſixteen ſquares of nine inches in every 
| ſquare yard, 4840 multiplied by 16 gives 77, 440, which is the 
number of ſquares of nine inches in ſuch an acre. If 635,000 grains 
in a buſhel be divided by 77,440, the number of ſquares of nine 
inches in an acre, the quotient Will ſhew, that rather more than 
eight 
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eight grains of wheat will thus be depoſited in every nine inches of 
the drills. 

7. Now if eight or nine grains were dropped altogether in one 
inch of ground, they would be too numerous, if they be all ſup- 
poſed to grow, and would form a tuſſock; but by making them 
flide down an inclined plane, as in the tin-flues,. from the ſeed-box 
to the coulters, which are croſſed for the purpoſe of lengthening 


them, as ſeen in Plate XI. fig. 2. ſome of the ſeeds will be more de- 
layed by their friction in descending than others, and the eight or 
nine ſeeds will thence be diſperſed over the whole nine inches of the 
drill; which renders drill-ſowing ſuperior to . as in the 


latter the ſeeds are dropped all together. 


8. When the holes in the wooden cylinder are « cotogletils open, 
they are about a proper fize for ſowing horſe-beans or peas : when 


they are completely cloſed, there will remain a ſmall niche at the end 


of the excavation 1n the wooden cylinder next to B, Plate XI. 8.4 


for turnip- ſeed, or other ſmall ſeeds. 


For wheat and barley and oats, a e ſhould be made 
of the exact ſhape of the area of the hole, which the director of the 
plough requires; who will occaſionally inſert it into the holes, when 
he turns the ſcrew at the end of the cylinder to enlarge or to leſſen 


them to theſe exact dimenſions. 


Theſe wedges ſhould be written upon 0 REI paint, 1 ; 
barley, oats, &c. which will much facilitate the adapting the fize of 
the excavations to each kind of grain, and may be altered, if required, 


to ſuit larger or leſs ſeeds of the ſame denomination. 


9. In 280 drill-ploughs, as in Mr. Cook's, there is an additional 
machinery to mark a line, as the plough proceeds, in which the 
wheel neareſt the laſt ſown-furrow may be directed to paſs at a pro- 
per diſtance from it, and parallel to it. But in ſowing wheat or peas 
and beans this may be done by making the wheels, as they run upon 


the ground, to be exactly r inches from each other; and 
6 W 50 then 


— —— 
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then at the time of ſowing to guide the wheel next to the part laſt 
ſown exactly in the rut, which was laſt made; by which guide the 
rows will all of them be accurately at nine inches diſtant from each 
other, | 


_ » The Simplicity of this ks . 


1. The ſimplicity of this machine conſiſts firſt in its having only 
a ſeed- box, and not both a hopper and a e as in the Rev. 
Mr. Cook's patent drill- plough. 5 
2. The flues, which conduct the fed from the bottom of is 
ſeed-box into the drill- furrows, are not disjoined about the middle of 
them to permit the lower part to move to the right or left, when 
the horſe ſwerves from the line, in which-the coulters paſs, as in 
Mr. Cook's patent drill-plough ; which is done in this. machine by 
the ſimple univerſal joint at s, Plate I. fig. 1. 
3. In this machine the horns or ſhafts behind, between which 
the perſon walks, who guides the coulters, are fixed both to the coul- 
ter-beam, and to the axle: tree ; whereas in Mr. Cook's patent plough 
theſe are all of them moveable joints like a parallel rule, for the pur- 
poſe of counteracting the ſwerving of the horſe; which in this ma- 
chine is done by the ſimple univerſal Joint at 2, fig. 1, Plate I. betore 
mentioned. 
4. The altering the dimenſions of the holes in the axis of the 
ſeed-· box by only turning a ſcrew, ſo as to adapt them to all kinds of 
ſeeds, which are uſually ſown on field- lands. 
5. The ſtrong bruſh of briſtles, which ſweep over the excavations 
of the cylinders "beneath the ſeed-box, ſtrickle them with ſuch ex- 


| actneſs, that no ſy pernumerary ſeeds eſcape, and yet none of them are 
5 | EE. 0 
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in the leaſt bruiſed or broken; as 1 believe 15 liable to occur in Mr. 
Tull's original machine. 

Laſtly it ſhould be obſerved, that the leſs expence in the conſtruc- 
tion, the leſs propenſity to be out of repair, and the greater eaſe of 
underſtanding the management of this machine, correſpond with its 


greater ſimplicity ; and will, I hope, facilitate the uſe of the drill- 
. 


Mr. Swanwick's Seed. Box. 


As the dibbling of wheat, deſcribed in Sect. XVI. 2. 2. is a very 
ſlow and laborious method of depoſiting the corn, and is yet coming, 
as I am informed, more and more into faſhion 1 in ſome counties, I 
ſuſpe& this muſt be owing to the expence of procuring, and the 
difficulty of managing the drill. -ploughs now in uſe, or to the greater 
inaccuracy, with which they deliver the ſeed, I flatter myſelf there- 
fore, that I am doing a benefit to ſociety in endeavouring to ſ implify 
this machine, and to increaſe its accuracy as much as -offible : : and 
ſhall therefore here deſcribe another method of delivering the ſeed 
from the ſeed-box, which was invented by Mr. 8 an inge- 
nious teacher of writing and arithmetic, with ſome branches of na- 
tural philoſophy, in Derby; and who will not be averſe to ſhew 
the working models of the ſeed-boxes, or to give aſſiſtance to any 
one, .who wiſhes to conſtruct either this drill machine, or the pre- 
ceding one, 

Mr. Swanwick's ſeed- ham 13 forty- eight leer long within, ! is di- 
vided into ſix cells for the purpoſe of ee ſix rows of ſeeds at the 
ſame time, like that above deſcribed. And at the bottom of each 
cel is a hole a, 4, &c. Fig. 1. Plate XII. for the ſeed to paſs 
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through into the ſeed-flues, as in the machine before deſeribed: 

but in this there is no revolving axis, but a wooden or iron bar BB, 

fig. 3. Plate XII. about two inches broad, and about four feet eight 
inchet long, and exactly three eighths of an inch thick. Through 
this bar there are ſix perforations, ee, &c. which are each of them 
exactly one inch long, and half an inch wide; and three eighths of 
an inch deep, which is the thickneſs of the bar. The centres of. 
theſe holes are exactly eight inches diſtant from each other, corre- 
ſpondent to the holes at the bottom of the ſfeed-box ; over which it 
is made to ſlide backward and forwards in a groove. By this fliding 
motion it paſſes under ſtiff bruthes, which are placed over it on each 

end of the holes at the bottom of the ſced-box, and ſtrickle off the 
grain, as the holes in the ſliding-bar paſs under . which thus 
meaſure out the quantity with confiderable accuracy. 

In order to increaſe or diminiſh the quantity of grain delivered, 
the ſlider is covered with a caſe of tin CC, fig. 4, Plate XII. which 
has ſix perforations exactly correſponding with the holes in the ſlider; 

but inſtead of the bit of tin being cut out the whole length of the 
hole, part of it is left at the end 7, fig. 6, equal to the thickneſs of 
the ſlider, and is bent down as at 6, alter the ſlider is put into the 
caſe, like the tin cylinder in the preceding machine. This caſe is 
moveable about one inch backward and forward by turning the finger. 
ſcrew g, fig. 4 and 5; and thus the holes are made larger or les to 

ſuit various bort of grain, or different quantities of the 2 ſort, ex- 
actly as in the wooden and tin cylinders in Plate XI. The fhider is 
moved forwards by a bent iron pin % attached to it, which pailes 
into a ferpentine groove , fig. 5, fixed to the nave of the wheel: 
and backwards by a ſteel forivg at the other end of the ſeed- box, 
which is not repreſented in the plate. 


Fig. 5 is a bird's eye view of the parts before deſcribed : E E the 


ſeed- box divided into cells by the partitions dd, &c,—c cc the ſlider, 
3 with 
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with a part of the apertures ſeen juſt appearing from under the bruſhes. 
X the axis of the wheel. 


Fig. 6 18 a drawing of part of the tin caſe, nearly of the full di- 
menſions as to breadth and thickneſs, but only a ſmall portion of the 
length; and is intended to ſhew | more diſtinctly the conſtruction 
of it. 


„ "PI0-2 repreſents a ſide- view of one of the fix bridges lying over 
the hoſes at the battom of the ſeed-box, on each fide of which the 
bruſhes are fixed, which ftrickle the holes, when they are full of 
corn, as the bar flides backwards and forwards. 


I ᷑ be ſimplicity of this flider at the bottom of the ſeed- box may be 
in ſome reſpects greater, than that of wooden and tin cylinders in 
the former machine; as this has but ſix holes to meaſure out the 
corn, and the other has twenty-four. But perhaps in other reſpects 
lefs ſo; as in this twelve bruſhes are uſed, one on each ſide of each 
of the ſix holes; whereas there are only fix bruſhes rub upon the 
tin cylinder in the former machine. And the reciprocating motion 
of this ſlider muſt be quick, as it muſt act once every time the pe- 
riphery of the wheel of the carriage has paſſed nine inches forward; 
which may not be ſo eaſy to execute as the cog-wheel, and unin- 
terrupted movement of the axis and cylinder in the preceding 
machine, 2 


I have only to add, that the facility. of adapting the holes to the 
dimenſions required in both theſe machines, and their not bruiſing 
or breaking the grain in their operation of delivering it, as well as 
their not being encumbered with an additional hopper, which muſt 
deliver the quantity of ſeed with great inaccuracy from the unequat 
ſhaking of the machine, adds inch to the excellency and ſimplicity 
of them both. And I hope will render more general the uſe of the 
drill huſbandry invented by the ingenious Mr, TvLE ; 3 Who was on 

al 2 ws that 
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Triptolemus of old. 
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that account an honour to this country, and ought to have a ſtatue 


erected to his memory, as a benefactor of mankind, like Ceres and. 


— _— 


THe Ego, qui quondam gracili modulatus avena. 
Carmen, et egreſſus ſylvis vicina coegi, 
Ut quamvis avido parerent arva colono, 


INDEZ. 


TN DE X 


A. 


ABSORBENT veel of vegetables, | Tp 
„ape rigid coats, ii. 3. 
. . Conſiſt of a ſpiral line, 
11. 5. and 88 

ö At duet or retrograde, 
il. 6. 

66372725030 abſorb poiſons, ii. 9. 

"Go 45 +5 25.55 »'6.0 5.5 Ar 9 

the heart, v. 3. and 5. 

Acid imuriatic oxygenated, xv. 3: I. x. 2. 8. 

... . vegetable, vi. IO. 

Acrimony vegetable, xvii. 4. 5. 

+++ . Of two kinds, xvii. 2. (5 xix. 
6. I. 

Adanſonia the largeſt tree, xvili. 2. 14. 

Adultery vegetable, viii. 8. 

Agriculture ſuperior to paſturage, xvi, 9. T. 
Agroſtis canina, xvili. 1. 1. 

Air atmoſpheric, x. 2. 

. . buried beneath the ſoil, xii. 1. 

.. . heats hot- beds, x. 8. 2. x. II. 5. 
>. . its ſurface over Fioges:: and furrows, x. 
Alf wah « of vegetables, ii. 4. iii. 2. 6. 
Alburnum contains ſugar, iii. 2. 3. 

.... . .. aCts ſometimes as capillary tubes, 
*. . 30, 

<++ + +:> ſometimes 2 capillary ſyphons, 
lil. 2. 4. 

Alum, uſe of it in bread, vi. 3. 1. 

«+». how detected in bread; n 
> . . ſalutary in the bread of London, vi. 

2. 
6's 5 . uſe in making hair-powder, 1.5 
.... . unfriendly to vegetation, x. 7. 8. 
1 + 


Alum reſifts i x. 7. 8. 

Ammonia, x. 2. 6. x. 7. 8. | 

Animals diſtinguiſhed. from vegetables, x. T. 
4. *. 12. 4. 

Animalcules microſcopic, xiv. 3. 2. 

Annuals converted into perennials, xix. 3. 1. 


Anthers and ſtigmas live on honey, iv. 5. 6. 


+ + +++ . hend to the ſtigmas, vii. 2. 2. 
Aorta of plants, v. 1. 
Appetencies and propenſities, vii. 3. 7. 


„ LOCATE: and W vii. 


© Aphis, ili. 2. 8. vii. I, 8. IX. 3-1 1. xiv, 1. 


7. and 3. 2. add. note v. 
Apple ſour on one fide, xv. I. I. xv. I. 4. 


+ + + + » tree ſpread horizontally, xv. 2. 2. 


Archil, xvili. I. 5. 

Armour of vegetables acquired, xiv. 3k 2. 
Arnotto, Xvil. 2. 2. | | 
Artichoke ground, xvi. 3. 4. XVii, I. 3. 


Arſenic to poiſon. flies and waſps, vi. 6. 2, 


. 

Aſſociation vegetable, viii. 5. | 
Aſh-tace uſed to feed ſilkworms, xvili. 1. 2. 
Aſh- leaves uſed for tea, xviii. I. 4. 


Aſhes of plants contain phoſphorus, x: 5. £ 


. + « . of bones, x. 5. 4. 
Aſparagus, xviii. I. 2 
Attractions and aptitudes, vii. 3. 6. 


Azote fortns ammonia, Xx. 2. 6. 5 


Azotic gas, x. 2. 8. 
.. . « + In ſpring water, x. 3 


B. 


Barks, xvii. inks 
»+ ++ . WOUNGS of, Xvii, 3. 10. 


Barks 
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Barks veſſels of inoſculate, ix. 2. 10. 

. . . exterior annually renewed, ii. 4. 

.. interior of eim, xVvil. 3.3. 

« » » + {cratched Io! 2gitudinally, xvili. 2. 1. 

- + .. unperiſhable, xvii 3. 6. | 

Barley ſteeped in dunghit] water, xvi. 8. 3. 

«+» +. thiee buſhels and an . on an acre, 
Ki . . | 

Beans uſed for provender, xvi. 6. 2. 


+++ +. injured by cold water, xi. g. 4. 


« + + + « Injured by too much water, xvi. I. 4. 
3 enrich clayey foils, x. 7. 7. 


Bees injure . e . 0-3-7. 
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ve them when attacked, XiV. 


«+» « how to place their hives, >i iv. % 


Beetles, xiv. 3. 5. 
Bird-lime, xvii. 3. 3. 5 
Bitter juices of plants, vi. 9. 1. xvii. 3. 1. 


Bloſſoms whiter as fruits become ſweeter, 


XV. L. 4. 
Bogbean uſed for hops, xvili. 1. 3. 1. 2. 5. 
Bone: aſhes, uſe ef, x. 5. 4. 


Bounties on exportation of corn, xvi. 9. 15 


Bous from yew, Xviii. 2. 11. 


Brain of vegetables, viii 1. and 9. 
Branches, lower ones firſt in leaf, iti. 5. 


Bread and beer made from hay, x. 9. ; 
Bredon-lime is half, magneſia, x. 6. 8. 


Briſtles on moſs-roſes, uſe of, xiv. 3. 2. 


+ ++ . . ON young ſhoots of nut- trees, xiv. 


3. 2. 
Brocoli, cultivation of, xix. 4 2. 


„„ POEM Mit, XX. 8, 


Broth from muſhrooms, xvii. 2. 5. 
Buds, parts of, ix 2..12. 

. . of different maturity, xv. 1. 3. 
. . . lateral and ſummit ones, xv. 2. 5. 
.... Converted into each other, ix. 2. II. 
Budding on roots, ix. 3. 5. | 
Bulbs, ix. 3. | | 

- + « . produce. other hoths, ix. 1. 5 
Bunium pignut, xvil. 1. 3. 

Bury ing-grounds, x *. il. 

Butomus flowering ruth, xvil. 2. 


2. 5: 
; . 


Cain and Abel, xvi. 9. 1. 
Calamine for manure, x. 7. I, x. 9. 4. 


3, Ak. 


. 


Calcareous earth. See Lime, X. 6. 
Calender of Flora, xvi. 8. 1. add. note ix, 
Canker, xiv. I. 6. 

. . - « Propoſed cures of, xvii. 3. 10. 
Caoutchouc, vi. 8. 5. xvii. 3. 3. 


Capillary attraction in alburnum, ix. 2. 10. 


Xy. 2. 3. 
Caprification, xiv. 2. 9• 


Carbon, x. 4. 
+ + » . .  diflolved by lime, X. 4. J. 


5 $9 DY ammonia, K. 4. 3. 
Carbonic. acid, x. 2. 5. 
FEES 9-6 incompaſſes the earth, X. 4 1. 


. compoſes mountains, x. 4. I. 


Cater Pin! in apple- bloſſoms, xiv. 3• 3. 
—ͤ— to deſtroy, 7 3. 


.. eſculent and poi een, XIV: 3, 6. 
Caudex of a bud, i. 2. 


+ + +... Of buds of trees, vii. 1. 5. xv. 2. 1. 
..... . multiplied by dividing, vii. 3. 4. 
«+ + . . buds from every part of, vii. 1. 7. 
pe ei . 


Charcoal injected with quickfier, v. 5 ä 


Chile of ani Xx," 
Circulation of vegetables, v. 1. XiX, 2. 2. 


CIS CELTS. without a heart, v. 2. 
„ Ss 8, on > 
„ in veins.” v. 3. 


„ „ . . . by abſorption and by find vo | 


ſels, V. 5. 


Clavus or ergot, xiv. I. 4+ 
Clay, x. 7. Add. note: X11. 


e -Efferveices, X. 5.2 


. .. . has a ſmell when breathed on, x. 7. 3. 
+». DuUrue tor manure in ay Sie, *. 
4 
FE bi 1s condenſed by od, xv. 4. I, xiil. 2. 
2. K. J. T. 
„ acidity of, injurious, xiy, 2. 8. 
Coals, origin of vi. 8. 2. 1 


Coke, his drill huſbandry, xvi. 2. 8. 


Colchicum autumnal, iv. 5. 4. 


Cold after heat more here, X1ll, 2. 4. 
X1V, 2 — 8 Ts 
„e EXCels of, 'XiV. 2. 2. 


Colouring, matters of, xXvill. I. 5. XVI. 2. 


I. AVII. 3. 5 


Siber g 


— 


Colouring for cheeſe, xvii. 2. 1. 

Colours of flowers, xix. I. 2. 

++ ++ + bow to change, xix. 3. 2. 

+> +4 5» White owing to compreſſion, xix, 

. : 

Een xiv. 2. 8. 

Congelation condenfes clay, xv. 4; 1; x. 
. 

„ ſeparates fluids, xv. 4 1: *. 
1 

*. repels mucilage, K. 4. 1. 

Coping of ſtone, x. 3. 8. xv. 3. 6. Xill, 
2. 2 

temporary of boards, xv. KR 

Goralline rocks, xviik 2. 14. 

Corn ripened in froſt, xvi. 3. 2. 

- - « ripened ſooner by lime, Xv. 3. 3. 

Corols are reſpiratory genes IV. 5. I, vil. 


Corybtons of ſeeds, ix, 1. 3. 

Couch-graſs, xviii. I. I. 

ECrambe ſea-cale, xiv. 2. 4 Xviit. I. 3. xix. 
. 

Crooked trees to ſtraighten, xvii, 2. 1. 

Cuticle, or exterior bark, xviii. 2. 1. 

o+ +++ May be ſcratched, xvili. 2,1. 

Ey nn Xiv. 2. 9. additional note xi. 


i 


8 
F a f 3 


Deity, e of, xix. 7.3. 


Degeneracy of grafted trees, vii. 1. 3. XV. I. 


N 4. Xiv. I. 6. 

f Dew⸗- drops, form of, xiii. I. 5. 

| Dibbling wheat, xvi. 2. 2. 
Digeſtion, experiment on, XVI. 6. 2. 
Diſeaſes of plants, xiv. 

+ ++ + » Nereditary, xv. I. 4. 


Dogs, experiment on their digeſtion, xvi... 


| "BE, 
Vouble flowers, . of, KiK. 1. T. 
6˖õ Te & produce, vii. 1. . xx. 
5 3X 
2raught, exceſs of, xiv. 2. I, 
Draining Jands, xi. 1. 
Drill- machine improved, Xii. 5. and Ap- 
pendix. 


of the work. 
Drill-huſbandry, ix. 3. 7. Xvi. 2. 2. 


ee + +» Print of, Appenidiz: at the end 


Fiſh propagated for manure, x. 10.-4- 


INDEX 


Drill-huſbandry, advantage of, x. 12. 2. 
Xl. 
1 0 3 . .. for turnips, xiv. 3: 5- 


'Dry-rot of timber, to prevent, xvitl, 2. 5. 


Dunghill water, xvi. 8. 3. 
Dwarf fruit-trees, xv. I. 3. XV. 2. 2. 
Dyeing ee xvii. 3 . 5. xi 2. Is 


Ear fungus, xvil. 2. 5 
Egypt, its pag Sa from want of rain, x. 


A Fs 


pe . 5 2 * wheat from, xvi. 2. 2. 


Elaſtic reſin, vi. 8. 5. 
1 Kii. 36 
„„ & nes . vill. t. xiv. 2. 3. 
. . . . Points to precipitate oy. Xiibs 


354. 


e pendulum doubler of, xii. 3. 5 


Elm- tree, bark of, xvii. 3. 3. 


Ergot, clavus, xiv. I. 4. 


E1yfſiphe, mildew, xiv. 1. 2. 

Efpallier, horizontal; xv. 2. 1. 
Etiolation of leaves, xiii. 1. 3. xiv. 2. 4. 
... of flowers, Xvili. T. 3. 


+5 56 Of ladfes, Xvi. 1. 3. 


f.. ͤ“ TB. KV. 2. 
Evaporation of water injurious, x. 3. 8. 


Evergreens have no bleeding ſeaſon, ix. 2. 2. 


... . ... made by ingraftment, xix. 2. g. 


Excrement of plants, add. note vii. 


Exportation of grain, xvi. 9. 1. 
Exſudatio miliaris, XIV; 1. 8. 


F. 


Fallowing, * n 


Faſt- days, ufe of, xvi. . 1. 
Fatneſs, how to produce, xiv. 2. 8. 
Fermentations, x. 8. 2. Xvi. 3. 4. 


Figs fall off in flower, xv. 3. 4. 
- . pinch off their ſummits, xvi. I, 4. 


++» compreſs them with wire below, xy. 


3 4. 


.. . . wound them with a ſtraw, xv. 3. 4. 
Fire-flues in garden walls, xv. 3. b. 
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. . to render double, Kix. 3. I. 


ND EX. 8 


Hax, linum, xvii. 3.7. 

Flewk-worm in ſheep,” xiv, 2, 8. nl 
note v. | 

Flies, how to on, vi. 6. 3. iv. 3. 3. 

Floods injuripus, x. 3. 7. 

Flooding meadows, art of, xi. 3. 

Flower- buds terminal, ix. 2. 11. | 

5 55:55 ++. + + 5. CONVEreed into leaf-buds, | ix. 

. 

Flowers require leſs water, x. 3.9. XVI. I. 4. 


+++. Enlarged by e the leaves, | 


. 
„ et of their colours, xix. 1.2. 


Fluor, cubic ſpar, *. . 3. 


- «+» uſeful in agriculture, x. 5. 45 
Fluxus umbilicalis, lap-flow, 111. 2. 2. 
«> ++ ++ diſeaſe of, xiv. 1. 9. 

Fogs injurious, xv. 3. 6. 

.. daſhed againſt trees, xv. 3. 6. 
Food of plants or manures, x. 

. . of young vegetables, x. 1. 3. 

. . « of adult vegetables, x. 1. 4. 
Fowls, how fattened, xiv. 2 8. 

Free- maſons, xvii. 2. 5. 


Froſt ripens corn, x. 3. 9. 


- . . . black or rimy, xiii. 2. 2. 
+ « . deſtroys by expanding fluids, xiii. 2. 2. 


. . by ſeparating fluids, xiii, 2. 2. xv. 


4. 1. 
«+ oy decreaſing initbilty, Xill..-2. 2. 
and 2. 2. XIV. 2. 2. 


— . . ſtops the ſap juice, xiii. 2. 3. 


- « » deſtroys the old and infirm, xiii. 2. 2. 

4 ;-++.and the children of the poor, xiii. 

2. 2. 

+ . » . how to be ſaved in ſow: N 

its effect on ſolutions, xv. 4. I. xili. 2, 
2. X. 7. . 

. .. . how it deſtroys life, xv. 4. 1. ail 
2. 3. 

. raiſes roots out of the Sk xviii. 
1. 1. 

+» » Taiſes the ſmall pebbles of care walks, 

XVIII. I. I. 

... . makes clay more folid, xv. 4. I, x. 
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- + . prevented r injuring meadows, xi. 


3. 1. 


— 


Fruit wounded, ripens ſooner, x. 8. 1. N. 

3 A 2:9; 

.. . to preſerve in ice-houſes, xvii. 2. 4+ 
xvi 7. 

.« . . to raiſe good from ſeed, xv. 1. 1. 

. +» » to preſerve by heat, xv. 4. T. 


.. « . When Tipe, to diſcover, Add. note x. 


NE.” deſtroyed by N ans a why? 

XVI, 4: 3. 

Fungi, Xxvili. 2. 5˙ a 

.. + + » grow without light, xiii. I, 4. xv. 3+ 
3. Ai . 1. 


.. . . arc of animal origin, XVit. 2. 5. 


4+ ++ are animals without locomotion, Xvit, 


2. 5. Xili. I. 4. 


„ Are nutritious, xix. 6. . 


Furrows and ridges, xvi. 2. 2. 


G. 


Gangrena, canker, xiv. 1. 6. 


Garden, beſt ſituation of, Xiil, 2 7 XV 
6. 


„ 
Garden-walls with ues, xv. 3. 6. 


Garden-mould, x. 4. 3 
Generation, vegetable, vii. 3. 
eee e, Vi. 1 1. u. 3.9. 


„ Vil. 2. 1. vii. 3. 10. 


SGlands of vegetables, Phe 


Glass, „„ 
fine ſand for, xi. 1. 3. 


Gluten of wheat nutritious, xix. 6. 1. 

- + - + » » deſtroyed by fermentation, xvi. 7. I. 
gas Ame: to protect, xiv. 3. 3. 
VF to luckle, XV. 3. 5: 
Gout, xix. I. I. 


8 l 
Grain, preſervation of, xvi. 7. 


Grafts and ſtocks ſecrete from the ſame 
blood, xv. I. 4. | 

Graſſes forwarded by flooding, xi. 3. 

„„ preſerved from froſt by flooding, 
xi. 3. 

2 1 when beſt for hay, $14 3: 

«+ +» + » ſtems and roots of, ix. 1. 6. ix. 3. 1. 

+ + ++ . have no neCtary, ix. 1. 6. 

«+ + + + » « fix kinds for meadows, xvill. I. I. 

«+ +++ three kinds for paſtures, vill. I. I. 


„ + +++ Leeds Of, KI. 2. 3. Xii. . .. 
Growth 


INDEX 


Growth of turnips does not impoveriſh land, 


X11, 3. 

«+++ + + Of trees, its boundary, xviil. 2. 14. 
Gum, effuſion of, to prevent, xiv. I. 10. 
Gypſum, x . 3. K. 5.4 

„424353 wit magnena, X. 6. 8. 

.. NOW to be uſed, Add. note iv. 


H. 


| Habits of plants, xiv. I. 1. xix. 2. 1. 

Hair- powder, vi. 3. 

Happineſs of organized nature, xix. 7. I. 

_ Harrogate water as a manure, x. 4. 7. 
Harrow to extract roots, xviii. I. I. 
Harrowing wheat in ſpring, xii. 7. 
Hawthorn-hedge from ſcions, i. I. xv. I. 3. 


Hay ſhould be cut young, xi. 3: 2. AVili, 


I. I. 
loſes two thirds of its weight, xviii. I. I. 
. + Injured by worms, xviii. 1. I. 
.. « Making, xviii. I. I. | 
Heart- ae. is lifeleſs, ix. 2. 10. 
... » » {mall force of, v. 3. 


Heat, uſe of in vegetation, ix. I. 3. Xill, 2. 


3. xiv. 2. 2 
. internal of ve dd. xiii. 2. 3. 
© „„ $rOM dunghills, . . 1. 
„„ combined, xm. 2. 1. 
1 variations of, wholeſome, xiv. I. I. 
| ++ + . above 212 preſerves fleſh, xvii. 2. 4. 
Hedgehogs uſeful in gardens, xiv. 3. 6. 
Helanthws tuberofus, xvi. 3. 4. 
Hepar of carbon with lime, x. 4. 7. z 
| Hereditary diſeaſes of plants, XIX. 1. 1. Xix. 
. 1. „ 
Hill plougled horizontally, *. 11. 1. Xo 
5 Hor after the corn has bioſſomed, xv. 
2. 3. 
22 ki horſe-hoeing, ix. 3. 7. kit. FA 
++ +++» hand-hoeing, Xil. 5. xvi. 2. 2. 
Hs, vi. 6, 
. differs from ſugar, v. 6. " 
-- ++ - food of anthers and ſtigmas, vii. 2. 4. 


.. . dew, iii. 2. 8. xiv. 1. 7. xiv. 3. 2. 


Haw bogbean inſtead of, xviii. 1. 
Hotbeds turned over heat again, x. I 2. 


Hydrocarbonate ** 8. 3. 


I. & J. 
Inclofures if politically good ? xvi. 9. 1. 
Indigo, xviii. I. g. 
Individuality of leaf-buds, i. I. 
3 of flower- buds, 1. 4. 


Ingrafting, iii. 2. 7. xv. I. 4. 

62 2 2 „ „46 why 1 in ſpring, iii. 2. 7 

„„ „„ » ON roots, ix. 3. LY 

.... . . ſtriped plants, v. I. xix. 2. 2: 

devo coos of different 1 xv. 
I. 4. | 

Inoculation, i. 3. ix. 2. 10. | | 

..... . . . . Why in ſummer? iii. 2. 7. 

...... . . ON roots, ix. 3. - 

$9 00000000 not by flower-Duda, i. 4. 


.... . With mature Vs v. 1. 7 


xv. I. 4. 
Inſects propagated bor manure, x. Io. 3. 
-» . depredations of, xiv. 3. 
.. . .. generation of, ix. 3. I. 
«« . . do deſtroy, xiv. 3. 3. 
Joints of graſſes, ix. 3. I. xvii. 3. 3 
—— xix. 3. 2. 
rritability, vegetable, viii. 2. 
PIP. YE diſeaſes of, xiv. I. I. 


E 
Land to eſtimate. See Soil. 
Lateral progeny, vii. I. I. | 
.. . - « reſembles the parent, vii. 1. 3. 


| + + » + « » Jegenerates, vii. I. 3. 


Lead corroded by oak-boards, x xviii. 2. * 


Leaf-buds converted into- eee ix. 
2. II. | 


Leaves are lungs, 


. deſtroyed to produce flowers, ix. 


2. II. 


. . Withered ones s firſt eaten, XIV. 3. 2 


... + . enrich ſoil by carbonic acid, x. 7 7. 
. . . turn red in autumn, xv. 1. 4. 
Lemon- trees ingrafted, xv. I. 1. 


Lichen rangiferinus, xiil. 2. 2. 


Light, uſe of in vegetation, xiii. 1. 

+ + + + exceſs of injurious, xiv. 2. 4. 

« + + + « from rotten wood, x. 2. 1. 

«+ ++. from reſpiration, x. 2. 7. 

«+++. defect of, injurious, xiv, 2. 4. 
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1N D E X. 


Lightning injures wheat. fields, xiv. 2. 3. 
deſtroys by exceſs of ſtimulus, xiv. 


4 15 .. by burſting vegetable veſſels, xiv. 


5 how to prevent, xiv. 2.3. 
OY uſes of, x. 6. Add. note x1. 
promotes putrefaction, x. 6. . 


++ +» promotes the ripening of gran, x. 6. 


= xvi. 3. 
. diffolves carbon, x. 4. 7. 
. . « Contains phoſphorus, x. 5. 5. * . 
. . ++ uſe of burning it, x. 4. 8. 
„„ EMitt Heat, & 4,4. 
+ ++ + « {laked with boiling water, x. 4. 5 


56> £ . on new walls is long moiſt, _ x. 


4 5. x. 6. 5. 
... « « DOUriſhes plants, x. 4. 6. 
6. 6. 
.. + . of Breedon is half magneſia, x. 6. 8. 
Add. note xi. 


.. . dqdecreaſes the coheſion of clay, x. 7. 7. 
Monuments of paſt felicity, xix. 


33 of geeſe; xiv. 2. 8. 

Loamy ſoil, x. 4. 3. | 
Lop nut trees early in ſummer, i IX. 2. g. 
Lolium perenne, xviii. 1. 1. 
Lycoperdon, puff-ball, xix. 6. 1. 
0 in fleſh-food and ale, xvi. 9 i; 


M . 


Machines for raiſing water, xi. 3. 6. 
. by Hiero's fountain, A i. 3. 6. 


1 ny 
Madder for colouring cheeſe, xvii. 2. 2. 
Magneſia with gypſum, x. 6. 8. 

Malt, its goodneſs diſcovered, how ? xvi, 
Ry | 

Manganeſe as a manure, x. 7. 2. 

Manures, ſpontaneous, x. 8. 1. 

+ 5.5 + + Chemical, *..0. 1. 

3 inſccts, r 

-»'s «+ «. += applicahon of, XN. 12; £. 

++ +++ . . . When to be applied, x. 12. 2. 

.... . . . Economy of its ä X, 
12. 4. 
2 2 „2 „ „„ „46„„6„ which moſt nutritive, X. 12, RY 


broken into powder by ſteam, x. 4. 4. 


approaches to fluidity, x. + 8. x. 


. by new horizontal windmill, xi. 


Marle, production of, x. 4. 3. 
... . ſhell, x. 5. 5. 
| tibles] in the air, why? x. 7. 3: 
Marine acid, x. 7. 1. 
plants project a liquid, vii. 2. 2. 


| | Maſonry, whence the — of, xvili. 


2. 5- 
Meadows, flooding of; 1:2; 


23333 eat late in ſpring, xviii. 1. I. 


Menyanthes uled for 2 8 xvili. 1. 5. xb. 


3 
Mice-fietd, xiv. 4. I. | 
Michel's method of raiſing vines, xv. I, 3 


Mildew, to prevent, xiv. 1. 2. 


Miſery is not immortal, xix. 7. 1. 
Miſts injurious, xv. 3 6. 
. daſhed againſt trees, xv. 3: FE 


| Moiſture, uſe of in vegetation, ix. I. 3. 


e ces of, XV. 2, 1. 
Moles, to deſtroy, xiv. 4. 3. 
Mole- plough, xi. 1. 7. Add. note xii. 


Monſters, vegetable, ix. 2. 11. xv. 1. 4. 


vegetable and animal, vii. 2. 8. 
as. +. 


CID SEAS 


89 + © © © © „ 


. of paſt animal life, xviti. 2. The: 


e paſt vegetable Ae Xxvili. 


2. 14. 


Moraſſes, x. 4. 3. 
Morels approach to animals, xvii. 2. 5. 


.... converted into fat, xvii. 2. 5. 


Molſs-roſe, its armour, xiv. 3. 2. 


Mould, xiv, I. 2. See Mucor. 

Mucilage, vi. I. 

Mucor, or mould, prom without light, XIV, 
F, . 3. 

» + + - + « poiſoned by vinous ſpirit, : xv. 6 35 


xvti. 2. 4. 


| Mulberry leaves, xvui. I. 2 


fruit by ingrafting, xv. I. I. 
Male-beans, vii. 2. 6. 


. . . cabbage, vil. 2. 6. 


.. + . « PEAS, XVI. 4. 1. 

triple vegetable, vii. 3. 3. 
Andes. animal, vii. 2. 7. 
. . . Vegetable, vii. 2. 6. 


Miuſcles of vegetables, viii. I. 


Muſhrooms, Of animal origin, xvii. 2. 5 | 
SET CEE approach to animal nature, xix. 
6. 1. 


Muſhrooms 


IND E X. 


Muſhrooms conduct Galvaniſin, XVit. 2. 5. 
co 5000000 Hank, xvii, - 5 : 


# 


N 


Nerves of vegetables, viii. 1. 

Nevil-Holt water, x. 7. 8. 

Nitre, production of, x. 7. 4. 

Nutritious parts of Vegetables, xix. 6. . 
Nut- tree twigs their armour, xiv. 3. 2. 

Nymphæa alba, ix. 2. 5. xvii. 2. 3. 


3 nelumbo eaten in China, xi. 2.5. 


— 


O. 
a Oaks and willows why backs: in foring il, 


LY XVII, 3 2. 


. ſhould be felled in aten iii. 5. ix. 2. 


JJ. 
» » + barked produce more flower-buds, IX, 

2. 8. xv. 2 
« + + . Planted with pines, Xviii. 2. 2, 

++ ++ boo years old, xviii. 2.16. 
Oats leſs profitable provender than beans, 
©: Vi. 6. 2 

.. . . improve by keeping, Xvi. 6. * 
Ochre red, as a manure, x. 7. 1. 
3 efſential, agypeable. or poiſonous, vi. 

1 in a boiling heat, xvii. 2 5. 
.. . . Uſed to poiſon weapons and pools of 
water, vi. 8. 3. 
... . expreſſed, not narcotic, vi. 4. 2. 
Old corn preferable to new, xvi. 6 4, 
Onions, C 
ee 4 | 2 
Orange bears by ingrafting, xv. I. I. 
Orchis for ſalep, xvi. 3. 4. Xvii. I. 5. 
+ +. how to ripen the ons” x; 3. 2. xi. 
2. 

Cos of reproduQtion, vii. 
„ lateral in buds, vii: 1. 
.. . . . ſexual in flowers, vii. 2. 
Owls ſhould be encouraged, xiv. 4. I. 
Oxydes of metals, x. 2. 3. x. J. 1. 
Oxygen, x. 2. X. 7.2. 


«+++ ++ » abounds in rain water and in ſnow, : 


X11, 24 * 


8 
- 


Oxygen in vegetable fluids, whence? x, 
4. 8. 

.. . from n carbonic acid, x. 
4. 8. Kin, 1. 2. 


.... . from decompoſed water, x. 3. 3. 
xili. I. 2. 


... . looſely combined in nitre, x. 8. 4. 


+++ +++ promotes vegetation, x. 2. 8. 

+ + + + + « abounds by etiolation, xix. 1. 

«+ + + + + « deſtroys plants by exceſs, xiv. 2. 7. 
+++ ++ ++. ASA cauſe of irritability, X1V. I. I. 
Oxygenated muriatic acid, x. 2.8. xiv. 2. 5. 


TTY perſpirable matter, xiii. I. 2. 


X111, I, 4. 
Þ. 
Papin' « digeſter, | x. 9. 3. 
Papyrus, xvii. 37 
Paring and burning, x. 7. 4. 
Paſturage compared to agriculture, xvi. 9. 1. 


Pauſe in vegetatiqn at Midfummer, 1.2.8. 
ix. 2. 9. 


Pear- tree in part decorticated, ix. 2. 10. xv. 


2 * 
doo compreſſed by wire, xv. z. 4 
3 32 6ds bears at the extremities, why? 1 ix. 
hi . 
«+ . » Tipens by baking, X, 8. I, 


Peas grow in water, xi. a | 
.. « . rows of from usb n to north-weſt, 


Xiil. 2. 2. 
.... contain more meal than oats, xvi. 6.2. 


+++ + boil ſoft, xvi. 4. 2. 


« + > mule, vi1;-2:0; xvi; 4 . 

«+ + their pods nutritious, xi, 3. 2. 

« « « « economical provender, xvi. 6. 2. 
Penetrability of ſoils, x. 3. 6. „ 
Perſpiration vegetable oxygenated, xiii. 1. 4. 


Petals are reſpiratory organs, iv. S. J. vi. 


4. 3 1 
Phoſphorus in rotten wood, 4. 5 K. 
0 +6+0+ eee vegetables, X. 5. 3. 
..... . . . . heparof, x. 6. 3. 


> + +. ++ + » o- gives folidivy te VE x. 5.6, 


Phoſphate of lime, x. 5. 5. x. 7. 6. 


5 +'« >. + 4 20408 8855 of wheat. Additional. 


note vi. 
4 K 2 Pine 
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83 cultivated in water, XV. 3. 4. 
Piping buds, ix, 2. 1. 


Pith like brain or ſpinal marrow, i. 8. ix. 2, 


4. Xviiic 2, 13. 
Placental veſſels of buds, ii. 4. ili. 2. . 
Of ſeeds, iii. 1. 3. 
CESS bo of eggs, i iii. 1. 4. 
Plants live longer if prev ented from flower- 
- > "np, vn, . 
Plant trees ſhallow in the foil, XV. 2. FR 
Plough for draining, xi. 1. 7. 
n Fils lbs . 

TY mole, xi. 1. 7. Add. note xii. 
Ploughing if in ridge and furrow, x. 3. * 
23333 wheat in ſpring, xii. 7. 

Plume of ſeed aſcends, why ? ix. 1. 3. 

Poems. See Verſes. 

Points liberate air from water, xili, I, 5. 

Poiſon of yew leaves, xiv. 3. 2. 

of euphorbium, vi. 8. 3. 

to vegetables, xiv. 2. 7. 

Poiſonous exhalations, XIV. 2. 6. 

Polypus, ix.. 3. I. 

Potatoes, early ones, xvii. I. 3. 

| 0+ ++ ++ + Curled ones, ix. 3. 4. xvii. I. 2. 

> ++ +++ + àerial ones, xvii. I 2. 

. . . increaſed by tranſplanti 

. inereaſed by pinching 
ers, ix. 3. 3. xvii. I. 2. 

... . . . better ſet in drills, xvi. 2. 2. 

. 0 ripen the ſeed, xvi, 3. 4. 

e how to improve, xvi. 5. I. 

. to boil in ſteam, x. 9. 2. 

.. . . do boil mealy, xvi. 4. 2. 


3 killed by drying on a kiln, x 9.2. 


xvli. 2. 4. 
+++» bread of; vi. 3. 
<0 0:06.46 May be planted whole, xvii. I, 2. 
Pottery, Breedon- lime for, x. 6. 8. 
Preſervation of fruits, xv. 4. 1. 
.. . of leeds, Xvi. 7. I. 


9 5 of roots by cold and by heat, 


Progreſs of nature to perfection, xx. 2. xiv. 
| 2. 
n of good trees, ix. 3.7 
Props for tranſplanted trees, xvii. 2. 11, 
Puberty of plants, ix. 3. I. xv. I. 1. 
Pulmonary organs, iv. 
PutrefaCtion, x. 8. 3. 
Patrid exhalations, x. 4. 3 x. 7. & 

4 


Xx. 3.7. 
5 


R. 


Raddle as a manure, x. 7. 1. 


Radithes to procure early, xvii, 1. I. 


Rafts of hollow timber, xviii. 2. 10. 
Rain contains oxygen, Xil 2. 2. 
. - injures the anther- duſt, x. 3. 9. 


Rats to deſtroy, xiv. 4. 2. 


are liable to the tape- worm, xiv, 4. 2. 
Red leaves in autumn, xv. I. 4+ 
Rein-deer moſs, xlil. 2. 2. 
Reſin elaſtic from bark of halts; XVil. 3. 3 
- . . of wheat- flour, vi 8. 5. xvii. 3. 3. 
Reſpiration of animals, x. 2. 7. 
.. of plants requires light, xiti, 1.4 


+++++++++ Of plantsnot in their fleep, iv. 5. 


5. Xill. I. 4. | 
+600. 455-08 glow- worms is luminous, x. 2.7. 


Rheum hybridum, mule rhubarb, Additional 


notes 1. and 11. 


Rhubarb roots when to be taken up, xvii. 


2. I. 


C5 > 65.6 Janus deſtroyed ps mud. Additional 


note i. 
Rice in Valencia, xi. 3. 4. 
. grounds, x. 3. 9. 


Ridges and furrows, x. 3. 7. xvi. 2. 2 


. . . » advantages of, xvi. 2. 2. 
Rime perpendicular or lateral, xv. 3. 6. 


+++ + » frofts and black froſts, xiii. 2. 2. 


Rings of timber concentric, xvili. 2. 12. 


| Ripening of fruit by wounding i it, xiv. 2. 9. 


K. 8. T. XV. 


00 . „ 00 tO 1 Additional note N 


Roll wheat in ſpring, xii. 8. 


Roots deſcend, why ? ix. I. 3, xv. 2. 44 


cc. Mfdſummer, ix. 2. 9. 

» +» . decay internally, ix. 3. 3. 

+ ++ + end- bitten, ix. 3. 5 

.. ++. ſhould be plucked up for tranſplant 
ing, xv. 2. 4. 

from wounds of the bark, ix. 3. 7, 

.. + + . Etiolation of, xvil. 2. 1. 


Root-grafting, ix. 3. 5. 
0009 inoculation, 1 IX. 3. ** : 


09 0.0 propagation, IX, 3 Ho 


„„ ſcions for planting, XV. I. 25. 


Roſe plaintain, ix. 2. 11. 
Roſes to forward, xvi. 2. 5. 
.... double ones, Xix. 2. 1. 


Rot of timber, ill. 2. 3. ix. 2. 8. xviii.:. 


E. 


Rot 


INDEX. 


Rot of theep, xiv. 2. 8, Additional note v. 
Rubia tinctoria to colour cheeſs, xvii, 2. 2. 
Rubigo, ruſt, a diſeaſe, xiv. 1. 3, 
os a ens xvi. 6. 1. xviii. 1. 1. 


8. 
$accharine proceſs i m: ate: R. 8. 1. 


... . ++ may exiſt beneath the oil, x. 


ö 
. . . in baked peam, x. 8. 1. | 
++ ++ ++ . » how haſtened in: fruit, xiv. 2. . 9 | 
Sage-leaves for tea, xviii- 1. 4. 
Sagoe from the palm; xviii. 2. 13. 
from artichoke ſtalks, xix. 4. 1. 
Salep, orchis, xvi. 3. 4. Xvii. I. 5. 
Salt marine as a manure, x. 7 $6. 
as a condiment, xiv. 2. 
Sand fine white near Derby, xi. I. 3; 

Sap- flow, a:diſcaſe of, xiv. I. 9. g 
juice, great force of, v. 3, 
. flows in ſpring, iii 2. 2. ix. 2. * 
. at Midfummer, iii. 2. 8. 
.. from herbaceous plants. Add. note x. 
. component parts of, x. 1. 1. 
Scarcity, food in times of, x. 95 5 
Scarifier, xviii. 1. 1. 
Scions from roots, xv. I. 2. 
for grafting, xv. 1. 4. 
- + . . for planting, xv. I. SO 
Sea-cale, how to cultivate, xiv. 2. 4 
Secretions of vegetables, vi. 
. of the graft. and ſtock different, 

"NF 0-6 
. +» Of gum, a diſeaſe of, xiv, I. 10. 
Secret concerning fruit- trees, ix. 3. 2. 


Seeds before impregnation, Vit, . 1. vii. 


: 2. LY 
* growth of ix. I, 


> - .. Plume grows upwards, why? ix. 1. 3. 


- . Toot downwards, why? ix. I. 3. 

1 production of, xvi. 

| » + + + ſteeped in dunghill-water, xvi. 8. 3. 

» . of hay ſpoiled, by fermentation, Xs 
TI. 7. 

++. Of wheat ſpoiled by fermentation, xv. 

«4, 
„. » » Of wheat, how to preſerve, xvi. 7. I. 
» » . . of wheat, how improved, xvi: 5. 1. 


» - . . Of potatoes and orchis to ripen, xvi. 


3: +: 


Seeds diſperſion of, vii. 2. f. 


+++ » Change of not neceſſary, xv. 5. 1. 


... when ripe to diſcover. Add. note *. 

.. » how to preſerve, xvi. 7. 6. 

.. . . ſhould be ſown ſoon after ploughing, 
*. | 

require oxygen, xiii. I, 5˙ 

Seedling trees, xv. 1. 1. 


Senſes of vegetables, viii. 6. 
Senſibility of vegetables, viii. 3. 


Sexual generation,. vii. 1. 7: 


.. + « Progeny, vii. 2. 
„ inſeQs, i ix. 3. 1. 


Sheep, flewk worm „Air. 2, 8. 


Showers injurious, x. IT. I, 

Shepherd kings, xvi. 9. 1. 
Shrubberies of mulberries, xviti: I. . 
Silkworms fed with afh-leaves, xviii. 1. 2. 
Situation for a garden, xv. EN 5. XI, 2. 2. 


| Slaughter-houſe of nature, xix. 6. 5, 


Sleep of plants, iv. 5. 5.. 


Slugs, xiv. 3. 5. 
Smoke and ſteam of poiſonous inns, xiv. 


. 


Smut of wheat, vii. 2. 2. xiv, 1. 5. xvi. 


8. 2. | 
Smyrna wheat, xvi. 2. 2. 


Snails and Slugs, xiv. 3. 5. 
Snow contains oxygen, xiii. 2. 2. 
Soap- ſtone ſteatites, x. 6. 8. 
Soils to analize. Add. note ix. 


. . by burning them. Add. note ix. 


... « by their ſpecific gravity, Add. note ix. 
.... by their native 1 cx Add. note ix. 


+++ cracks in them, to preveiit, xvi. 2. 2. 


Soup-leſs nutritive than the. ſolid meat, *. 
4. 

"hls graſs, Hoke te deſtroy, Xviil. I, 1. 

Sow thick for herbage, xviii. 1. 1. 

«+ . early on wet ſoils, x. 3. 6. xvi. 8. 1. 

... » ſoon after the plough, x. 6. 5. 

. . . . Wet, xvi. 8. 4. 5 


Spirituous liquors, xvi. 9. 1. Add. note xi 
from roots, xvik I. 1. 


++ +++. from barks, xvii. 3. 

"+05 xs « Toons leaves, Xvili. 1. 6: g 

Springs, ge of, xi. I. 2. 

> 3.00 wal ſprings and , pipe-ſprings, . x TY 
1. 3. 

2 9 9%, how to diſcoyer, xi. 1. 14. 
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Spur of rye, ergot, xiv. T. 4. 

Stacks of hay, X. I1. 7. Kin, . . 

.. . » of grain, to preſerve, xvi. 7. 1. 

Starch, vi. 3. Xvi. 3. ix. I. 4. 

Steam, uſe of in cookery, xix. 4. 1. 

. - + + etiolates ſome vegetables, xix. 4. 1. 

Steatites ſoap-ſtone, x. 6. 8. 

Stigma bends to the anther, vii. 2. 2. 

Straw chopped with green food, xviti. 1. 1. 

Strawberries, xv. 2. 4. 

Haren, . . 4- 1.4. 

Suffuſio mellita, honey-dew, xiv. I. 7. 

Sugar, vi, 5. x. 8. 1. Xix. 6. 2. 

.. . .. . ſugar from ſap· juice of herbs. 
tional note xi. 

.. . . may injure the teeth, vi. 3 

. . exiſts in malt. Add. note x. 


.. ſeparated from mucilage, M. 6. 3: ©. 


8. 2. 
« + . from beats and carrots, AVU- . E- 
.. .. . converted into ſtarch, v. 5. 5. 
- + « » . Preſerves ſeeds, xvi. 7. 6. 
„ nutritious, . . 1. 
Sweat miliary, xiv. 1. 8. 
Swine-troughs moveable, x. II. 6. 
Sywilcar oak, xXV0k-2. 19. 


be 


Tennant on limes. Add. note xi. 
Tanning, xvii. 3. 5. 
Tape-worm in water-rats. Add. note viii. 
Tar- water deſtroys ſome inſects, xiv. 3. 5. 
Tea recommended, xvii, 1. 4. 

Tellure or tiller, xvi. 2. 2. Xvi. 2. 3: 

11 7 | 
Teucrium ſcorodonia, wood ſage, xviii. 


Thins, to deſtroy, xiv. I. on Additional 
note xi. 

Thunder ſhowers, xiii. 3. 3. 

Tiller, or tellure, xii. 7. Xvi. 2. 2. 
Timber, concentric rings of, xviii. 2. 42; 
rot of, to prevent, xviil. 2. f. 
„„ decompoſed; xvlii. 2. . 

. + .. . Political to cultivate, xviii. 2. 13. 
.. . . durability of, xviil. 2. 7. 

l YEE. Tees. | 
1 of Wheat, ix. 3. 7. Xii. 6. 


Addi 


Tranſplantation of trees at Midſummer, ix. 
2.9.5 

„ e Of 20k trees, xv. 2. 4. xviii. 
4. FI. 

ee e f timber trees, Xvi. 2. 11. 

... . . . Not too deep, why? xv. 
2. 4. | 

++ +40 + 44.54 Of turnips, ix. 3 5. 211-6, 


-++++++++++ Of brocoli, XV. 2. 4- xix. 


4. 2. 
3 CELL ON of ſtrawberries, xv. 2. 4. 4 
The crooked, how to ſtraighten, Xviil. 
. 
. ſmeared with pitch die, iii. 2. . 


. . o not bleed in ſummer, iii. 2. 5. 


- + . triple by ingraftment, vii. 3. 1. 

- + ++ . their ſize bounded, xviii. 2. 14. | 

.. . . . to make tall and W Xvili. 
2. 2. 

. «+ « to make them crooked, xviii. 2. 2. 

— when to tell, iii. 2. 3 ix. 2. 8. xviii. 
2. 12. 


1 tranſplanted when large, how, xviii. 


4. 11. 
CES» tranſplanted, how to prop, xvili. 
$I; 


Trefoil, xviii. 1. 1. 


Trifolium pratenſe & repens, xvili. I. I. 
Truffle, lycoperdon tuber, xvii. 2.5. 


Tulip, xv. . 1 
3 feed is five years before it Swi; ix. 


1. F. ix. 3.1. 
„ — kad XIX. 1. 2. 


TFulb's buſbandry, g. 3. J. Xvi. 2. 2. 


.. . . advantages of, xii. 5. 

Turnips ſowed deep in drills, xiv. 3 

* . do not impoveriſh the ſoil, 
xii. 3. 

3 tranſplanted, IX. 3. 5. Nii. 6. 

. » . affected by the fly, xiv. 3. 8. 


why, 


Turpentines, vi. 8. 


Tuſſocks of graſs, how to deſtroy, x. 6. 5 
Wii 

1 of wheat, X11. ©. xiv. 4. I. 

3 of trees, XVlil. 2. 2. 

Twitch-graſs, xviii. 1. I. 


V. Umbilical 


ö 


I DEX 


v. 


Umbilical veſſels of vegetables, iii. 
FF 

54.50 6.5 IN ERS, M14. 

— e i: 4. 2. 

... . + + » Of the alburnum, ix. 2. 
live after the arterial ones, ix. 
1 os 

 Uredo frumenti, xiv. I. 3. 

Uſtilago, ſmut, xiv. I. 5. 


V. 
Variegation by ingrafting, v. I. xv. 1. 4. 
e © > 995 0 
Vegetables differ from animals, 3 i. 5. 
... ++ +. reſemble animals, i. 6. 


„„ aw 10 boil them green, Xix. 
& 3 


Vegetation; pauſe of at Midſummer, i ili. 2. 8. 


ix. 2. 

Verſes on ingrafting, W 
++ + + « ON producing flower-buds, xv. 2. He 
... . . on cultivation of brocoh, xix. 8. 
.. . . . on pruning wall trees, xv. 5. 
.. . . . on pruning melons, xv. 5. 

- « . . . on Swilcar oak, xviil. 2. 16. 
. and weak trees, x. 2. TI, 
| Vines, art of raiſing, av. I. 3. 

++ ++ + Management of, xv. 2. 

+ +++ » to ripen the grapes, xiv. 3. I. 

++ + + + leaves to colour wine, XVIIL. T. 5. 
Vitrification, x. 7. 2. | 
Volition, vegetable, vili. 4. 


W. 


Wall-trees horizontal, xv. 2.1. 
Walls long in drying, why, Xx. 4. 4. 
Walnut bears by ingrafting, xv. I. 1. 
Waſps, to poiſon, VI. 6. 3. 

Water, uſes of in agriculture, x. 3. 
. ++ . folidified, xviil. I. I. x. 4 4. 
2.20000 is an acid, X. 2. 6. 


Water is decompoſed in vegetables, 42:4 

«.5:+- + 5. OF Jomne ſprings contains OG; 
x. C. 2. x. 3. 5. 

+++ of rain contains oxygen, XHt. 4. 2. 

. - - + » poiſoned by euphorbia, vi. 85 4. 

OY meadows, xi. 3. 

«++ . . ++» Plants, xv. 3. 4. xviii. 2. I. 

...... . . hot in ſunſhine, why, xi. 3. 4. 

; x e er in Trot; , . 3. 4. 


. xi. 3. 4. 
F not ſo as to cover them, : 11. 3.3. 


Wax, vi. 7. 

Weeds, to deſtroy. Add. note xi. 
Wet ſeaſons 1 injurious, x. 3. 9. 
. + = Njure Wheat, v1. 7. 15 
. „ foils, ſow and reap early in, x. 3. 6. 
Wheat, ix. I. 6. ix. 3. I. XIi. 5. 


... . With branching ears, xvi. 2. 2. 
.... . . number of Brains from one, ix. 


TS tranſplanted, X11 6. xvi. „ 


G. ix. 3. 7. Kir. 4. 1. 


ee FAR 10 ring xl. 8. xvi. 2. 2. 
Ni. 2. 5. 


1 5 conſiſts of ey take. wt ix. 3. 1. 


++++++ gluten of, vi. 8. 35 XVI. 7. I. xvii. 


; 3: 3. xix. 


eee YA ho nectary, i 1 
+++ + + +: Injured by wet ſeaſons, vi. 7. I. 


. r but one Toe deep, xiv. 
3. 6. 
„ to diſcover its wars EF xvi. 
1: Oh im 
£4.53 ſow two.kinds of xw.$.4.- -: 
- + « +/+  Caudexof proven other ſtems, ix. 
_ 4 | 
Ca as caudex ae by inſects, xiv. 
1 
... . dibbling of, xvi. 2. 2. 
„ doven by "ws | * 3. 7. xvi. - 
2 3 
+++.» dried on a kiln, xvi. 7. I. 
+++ ++ » hoarded by mice, xiv. 4. 1. 


White parts: OVER from compreſſion, 
Kin. 4. 2. 


Willow back: | IX. 2. 10. | 
Winds, ſouth-weſt ſalubrious, xv. 3. 6. 
«+++» . north-eaſt injurious, xv. 3. 0. 
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Wines, means to fine them, Add. note x. Worm of ſheep, xiv. 2. 8. Add. note v. 
Woad, xvili. I. 5. Wounds of trees bleed in ſpring, iii. 2. 2. . 
Wood, to increaſe, xviii. 2, I, v. „ | pn 

© + + + + » durability of, xviii. 2. 7. xviii. 2.14. «+++. imbibe fluids in ſummer, v. 3. 

. triturated for food, x. 9. 4. .. . . . Of the bark, xvii. 3. 10. 
Wood-fires impoveriſh a country, x. 11. 5. . . upper lip only grows, i. 3. 
Wood - ſage, teucrium ſcorodonia, xviii. 1. * ... . « Of fruit by inſects, xiv. 2. . 

- Woods ſhould be * — xviii. 22 b caprification, xiv. 2. 9. 


13. 


THE END. 


F 8 . 
. ; . { 


ERRATA. 


Page 1299 line laſt but one, read ciſtnguiſtes for diſtinguiſh, 
—— 121, line 14, for from, read form. 1 
— 5:8, line laſt but two, for ſo, read no. - 


0 Pleaſe to put AY I. and the ä of 3 it, facing each other, 
at the end of Section I. between pages 8 and 9. 


Plate II. at the end of Sect. II. between p. 18 and 19. 
Plate III. at the end of Set. II. between p. 38 and 39. 
Plate IV. at the end of Sect. IX. between p. 182 and 183. 
Plate V. VI. VII. at the end of Sect. XI. between p. 282 and 283. 
Plate VIII. at the end of Se&. XIII. between p. 314 and 315. 
Plate IX. at the end of Sect. XIV. between P. 372 and 373. 
Plate X. XI. XII. at the end. 


Printed by T. BEXSLEY, Bolt Court, Fleet Street, London. | 
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